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The Outlook. 


Over the Atlantic 
AA cestfc Export Airlines was recently granted a 


“‘ certificate of convenience and necessity ’’ by the 
Civil Aeronautics Board for the operation of a 
= service across the Atlantic in addition to that already 
being run by Pan American Airways. The certificate 
Was granted after the application by American Export 
had been examined by the Navy and State Departments, 
the Post Office and the Civil Aeronautics Board. Now 
the appropriations committee of the House of Repre- 
Sentatives has voted against the provision of funds to 
pay for the service, so in effect reversing the decision 
of four Government Departments and rendering valueless 
a certificate carrying the signature of the President. 
Our contemporary, American Aviation, takes the view 
that Congress might as well abolish such examining 
agencies if it is not going to accept their decisions, 
alrived at after careful investigation. 

While we on this side of the Atlantic are not directly 
interested in such matters, and must therefore be 
cautious and diffident about expressing our opinions, we 
cannot help thinking that this view is correct. And we 
are, too, indirectly affected by such decisions, for 
Atlantic communications are of vital importance to us. 
Lack of aircraft prevents us from running all-the-year- 
round services across the Atlantic, but we must have 
them for the transport of our national representatives 
to deal with war matters in the United States. So the 
more American services there are the better. And there 
appears to be little doubt about the ability of American 
Export to run an airline efficiently, for they have done 
considerable investigation work for years past and have 
on order some efficient Vought-Sikorsky flying boats 
aa fleet. We hope that this will not be the end of the 
Matter, and that American Export Airlines will be given 
their chance to run a service instead of leaving the 
Atlantic crossing as the monopoly of Pan American. 
We hope, too, that the British service about which our 


Air Minister, Sir Archibald Sinclair, spoke recently, 
will soon start. 


“All Burnt Up” 


R. MAX KAKANT, managing editor of the 
American journal, Flying and Popular Aviation, 
is reported as expressing surprise that full details 

of the newest and most secret American military aircraft 
have been published recently in semi-official English 
aeronautical journals. ‘‘It burns me and all other 
American aviation writers and editors to find that the 
British not only have all our secrets but also print them 
openly when the information is suppressed here at 
home,’’ he said. 

When we read this in American Aviation we wondered 
several things. We wondered, first, what a semi-official 
English aeronautical journal was, for all those we know 
have no connection with the Government. Then we 
wondered which of the English journals had so offended, 
for we certainly regard the publication of secret 
American information as an offence. But we have not 
seen anything published here which has not been 
released in U.S.A. Also we wondered at Mr. Karant 
being spokesman for all other American aviation writers 
and editors. 

But what perplexed us most of all was just how Mr. 
Karant’s own paper came to publish in its December 
issue an article giving performance and engine informa- 
tion on such new British types as the Tornado, Whirl- 
wind and Manchester, whose names even could not then 
be mentioned in this country. This article was written 
by Mr. Leonard Engel, who had just previously been 
resident in England and who knew this information was 
secret and could not be released here, so he wrote his 
article after his return to America, and Flying and 
Popular Aviation published it. Now Mr. Karant is all 
burnt up. 








Assisted Landings 


ANY are the discussions which have taken place 
concerning the merits of the different systems of 
assisted take-off proposed and/or tried out from 

time to time. Catapult, Composite and Slip-wing have 
had their respective cases argued. The case for assisted 
landings has not so far been put forward, unless one 
regards the tricycle undercarriage in that light. 

In the ordinary way there is, of course, small need 
for assisting landings by means external to the aircraft, 
but at least one aspect of the war has developed along 


lines which appear to make some form of assisted land-* 


ings desirable. We refer to what has been called the 
Battle of the Atlantic. 

Flying boats and landplanes are doing good work in 
patrolling the western approaches, but they cannot cover 
the entire distance. What, it seems to us, is wanted is 
a strong air escort constantly circling around and ahead 
of every convoy, and that can only be achieved by some 
means which will enable aircraft to refuel from some 
vessel in the convoy itself. 

Catapult launching of aircraft has been used in the 
Royal Navy for very many years. Usually the aircraft 
have been seaplanes, the theory being that after their 
flight they can alight on the sea near the parent vessel 
and be picked up by her. 

In this connection it would be well not to overlook 
the experience of the German Lufthansa before the war. 
when mother ships stationed at sea took on board 
Dornier flying boats, refuelled them, and catapulted 
them off again. These ships made use of ‘‘aprons’”’ 
trailed in the water aft of the vessel. The flying boats 
alighted close to the free end of the apron, taxied on to 
the apron and were lifted on board for the refuelling. 











WINGED CLIPPER. The first of the six new-type Boeing Clippers (which we showed as a “‘ clipped Clipper ’’ moving wingless out 
of the factory in the March 13th issue) has now been launched and is here seen being taken sideways down the Duwamish River 
from Seattle to Puget Sound for flight testing. 
Atlantic trips per week to four in May, when the first new boat goes into service. 
the six new Cliopers will be made available to Britain. 
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passer : 


The advantage of the apron was that it reduced to a 
few minutes the time which the flying boat had to spend 
on the open sea, and the actual refuelling was carried 
out in comfort on board. 


Air Power versus Tank Power 
OTH in Greece and in Libya the R.A.F. appears to 
hold the upper hand in the air, while the indica- 
tions are that in both theatres the enemy has a 
superiority in mechanised forces. The strength of the 
German army lies in its development of Panzer divisions, 
supported in previous campaigns by dive-bombers. In 
the campaigns in Poland and France these particular air- 
craft met with no adequate opposition, and the combina- 
tion of motor vehicles on the ground and motor-driven 
craft in the air proved irresistible. In the campaigns 
now in progress the enemy is very stoutly opposed in 
the air, and if he still has numbers on his side, that is 
the limit of his advantage. The Battle of Britain has 
shown that numbers of aircraft do not overcome superior 
quality. 

The weakest point about a Panzer division is the diff- 
culty of supply. In the parts of Europe where the Ger- 
mans have hitherto fought that difficulty could be, and 
was, overcome. The problem is far less tractable Jin 
the mountains of the Balkans and the sands of Libya. 
In the latter it has been reported that the Germans have 
been using aircraft to bring up the fuel and other 
supplies for their tanks and armoured cars. They can 
surely not count on such methods to any great extent. 
In the Balkans, too, the paucity of roads and the activity 
of the R.A.F. Blenheims ought to make the supplying 
of the rapid Panzer divisions extremely difficult. Will 
air power or tank power win? Much depends on the 
answer to that question. 


2 


Pan American announce that they expect to increase their present three return 


Later, six trips per week will be run. Three of 


(Also see page 302 for news of the reconditioned Clippers.) 
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The Balkans Battle 
Importance of Tobruk : Berlin 
and London Heavily Raided : 
Success of Night Fighters 


the land battle in the Balkans, in 

which all the air forces are playing 
an auxiliary but highly important 
part. The German intervention has 
naturally brought about new align- 
ments for all the Allied forces in that 
theatre of the war. The Army of the 
Nile has withdrawn from most of 
Cyrenaica, though holding on to 
lobruk, and has allowed the enemy to 
ocupy Bardia and to demonstrate 
against Sollum. In Albania the Greeks 
have withdrawn from Koritza and ex- 
tended their line over the Pindus 
Mountains to join up with the British 
line which reaches the Aegean Sea at 
Mount Olympus, the home, so the 
ancient Hellenes believed, of Zeus and 
Hera and all the other gods. The Ger- 
mans seem to have joined hands with 
the Italian forces in Albania. What 
has happened to the Yugoslav armies 
is not clear, but it seems at the 
moment that they have been reduced 
to scattered bands of guerillas, which 
can none the less make a great nuis 
ance of themselves to invaders in 
mountainous country. Only in East 
Africa does everything continue to go 
victoriously for the Empire forces— 
and, of course, on the blue waters of 
the Mediterranean. 

It was somewhat of a surprise that 
the first rush of the Germans should 
have carried them successfully through 
the mountain passes down to Salonika 
without any serious interference from 
the R.A.F. But now that the front 
has grown more stable our bombers 


[ne enc. continues to centre on 


and fighters are exceedingly active in 


(ism 





CHEATING DAVY JONES: 
destroyer which rescued them after 24 hours aflost in a rubber dinghy 


attacking the German communications 
and lines of convoys, and they have 
had great success The Me 109s seem 
quite unable to give protection to the 
motor convoys, or to hold off the 
R.A.F. night bombers from the rail 
way station in Sofia rhe 
through the Balkan mountains are not 
sO numerous as those through the Low 
Countries and Northern France, and 
in those mountains determined 
bombers ought to have a great efiect 
in hampering the delivery of supplies 
of the fighting lines In such con 
ditions bombers ought to be seen at 
their best, and the results of their 
work should be most immediate and 
most telling. From the reports it 
appears that, although the Germans 
have joined the Italians and are much 
more determined fighters, the R.A.I° 
still have the mastery in the air in 
Greece, and actually still rule it in 
North Africa. 


Hitting Enemy Supplies 


roads 


ii can also be said that bombing is 

a more satisfactory business when 
a land campaign is in progress. When 
all is quiet on land, the Bomber Com 
mand may attack German production 
night after night, but its efforts cannot 
hold up anything like 50 per cent. of 
that production, and so the German 


reserves of material grew during the 


winter months, and the German Army 
used up no part of them. When that 


WILLY NILLY: Generalfeldmarsha! 

Goering and Willy Messerschmitt, the 

aircraft designer, in a press photo- 
graphers’ conference. ° 


\Var in the Air 


The crew ot an R.A.F. bomber on the deck of the 


army is invading another country and 
meeting with strong resistance, it uses 
up heaps of material every day, and 
supplies of spares are an urgent neces 
sity If the bombers can intertere 
seriously with those supplies they are 
doing most valuable service tc their 
side 

One of the most cheering items of 
news lately told how the R.A F. get 
on to a motor supply column in Libya 
and destroyed some hundred vehicles. 
A hundred motor vehicles take a lot of 
replacing when their owners do not 
command the seas between the ad- 
, Tripoli) and the 
country of origin The Italians had 
laid in large stores of all sorts of 
material in Libya before the outbreak 
of the war, but they lost a lot during 


vanced base (1. 


Sir Maitland Wilson's successive hauls 
at Sidi Barfani, Bardia, Tobruk and 
Benghazi Ihe Germans must have 


got a quite surprising amount of stuff 
across while the British Fleet was pre 
occupied with watching for the Italian 
battle fleet Our submarines took a 
certain toll of the supply ships, but 
still a lot got through. Now that the 
Italian Navy has practically ceased to 
exist, British warships can spt their 
energies more widely, and they caught 
one large enemy convoy and destroyed 
every ship in it, including its escort 
ot Italian destroyers, for the loss of 
ene British Tribal class destroyer, 
H.M.S. Mohawk. The loss of that 
convoy must have been a serious blow 
for the Germans and Italians in 
Tripoli ; 

Ihe German mechanised forces 
made a dash past Tobruk to Bardia 
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WAR 


IN THE AIR 


(Continued) 





and on to Sollum; but provided that 
Tobruk is adequately garrisoned, as is 
believed to be the case, the enemy 
cannot attempt a serious invasion ot 
Egypt with that hostile post on the 
flank of their advance, especially as 
that post has sea communications 
They tried one surprise attack 
on the place and were rebuffed 

The affair was not much more than 
a reconnaissance in force, or a major 
skirmish, for the enemy only lost 100 
men or so killed and twice that num 
ber taken prisoner. They lost 15 
tanks and we lost eight. It will be 
much easier for us to make good the 
loss than it will be for them. Along 
the few roads in the desert the R.A.F 
bombers are constantly vigilant and 
aggressive, and night raids on the har- 
bour of Tripoli itself are frequent. The 
Egyptian Government does not seem 
to be in the least alarmed at the re- 
newed chance of the enemy invading 
that country. 

One of the least desirable jobs in 
this war must be that of pilot (or, for 
that matter, gunner) of a Ju 87 dive- 
bomber. Such men had their moments 
in Poland and in the Battle of France, 
but since then the Luftwaffe chiefs 
seem to have regarded that type of 
aircraft as (in the words of a certain 
R.A.F. oflicer) ‘‘ expendible 
The Stukas are regularly sent out like 
sheep to the slaughter (their consider 
able success in the affair of the Sicilian 
Straits was very costly to the crews), 
and the Hurricanes of the Middle East 
find in them an easy way of swelling 
their total of enemy machines cer 
tainly destroyed. Great numbers of 
Ju 87s have been sent to the Balkans 
front, where they would perform their 
natural work of co-operating with the 
German Army, but they have not 
found their work there at all safe or 
Some Ju 88s, have also been 
for dive-bombing and have 


stores 


easy. 
used there 


CONVOY PROTECTORS : 


also suffered casualties 
much more valuable machines, and the 
Germans are loath to risk many of 
them on work which can be done by 
the less valuable 87. Apart from the 
enemy aircraft shot down in the air 
in the Middie East, the R.A.F. have 
continued to destroy large numbers on 
the ground. When our forces entered 
Addis Ababa they found 31 wrecks in 
hangars, and recently the R.A.F 
destroyed 17 on the ground at Derna 
Unless the enemy can attain some 
thing like parity in the air in Libya 
they certainly will not be able to take 
full advantage of the British wit’ 
drawals. Air parity, if not supremacy 
is desirable in all campaigns, but pat 
ticularly so in desert warfare where 
roads are few and are easily watched 
and bombed. 


Night and Day Bombing 
W! TH the spring weather the daffo 


dils come out and so do the 
bombers. The farmers pray for fine 
weather to bring on their crops and 
the townsman laments the foggy 
nights when aeroplanes are kept 
aground The night bomber crews 
revel in the opportunities for destryc 
tion, and the night fighters welcome 
the moonlight and the abundance of 
targets 
Naturally the greatest prize for the 
bombers on either side has been the 
presence of the German warships 
Scharnhorst and Gneisenau in Brest 
Harbour. The Bomber Command has 
used every endeavour to plant heavy 
bombs on one or both of them, and 
the crews have claimed any number of 
Some of these may have 
been hits, for the results could not 
always be clearly observed. Near 
misses may well do damage, and it is 
quite possible that damage has been 
done. But, up to the moment of writ 
ing, those ships have not been sunk, 


seeds 


near misses 


Command in the Battle of the Atlantic. 


The latter are 


i 


and we have no certain knowledge thy 
they are any the worse for the energig 
which the Bomber Command has ¢y. 
pended. We all continue to hope that 
their capacity for raiding shipping ig 
the Atlantic has been curtailed 
Kiel has also been subjected to q 
series of very heavy night raids, and 
much of the town has been reduced tp 
ashes. Many buildings of importang 
to the work of the naval dockyard 
have been hit, and again we must hope 
that the building of submarines has 
been seriously hampered. There have 
also been numerous severe attacks op 
the aerodrome of Merignac, near Bor. 
deaux, where the Focke-Wulf Kuriers 
are based. All this has been 
military use of bomber aircraft 
On one night the heavy bomber 
penetrated once more to Berlin and 
do not seem to have confined their 
attentions to railways and _ factories 
They created considerable havoc ip 
and round the Unter den Linden, and 
burnt the great Opera House and 
various other buildings. Th 
German life is believed to 


sound 


loss of 
have been 
considerable The Germans called it 
an attack on the cultural life of their 
Capital—though the real culture of 
Germany has suffered more from 
policy of Adolf Hitler and the Nazi 
party than it from 
British bombs 
Big Raid on London 

‘TE Germans were prompt to take 

revenge. They sent pretty nearly 
every bomber they could rats¢ 
London one night, and show 
H.E. and incendiary bombs 
numbers. The raid started at 
and the ‘‘all clear’’ did not go until 
5 a.m. morning. © There rarely 
seemed any interval in the 
of bombers overhead, and the 
only when the “ritish night 
fighters were in action. Natural 


can ever suflter 


next 
I rocession 
unfire 


ceast d 


An air view of one of the long-range Consolidated Catalina flying boats now being used by Coastal 
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10pe that Consolidated Catalina flying boats have 
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twin Vickers K guns mounted in the 
midship blister turrets. 









ied 
ted to a 
ids, and damage was great, for though most of 
duced to the fire bombs were extinguished a 
portance number got hold of buildings. It was 
lockyard the heaviest raid by either side so far 
ust hope during the war. The Germans seemed 
ines has to take no particular aim, but dropped 
ere have their bombs anywhere in the London 
acks on area. The next night the R.A.F. went 
par Bor. for Berlin again. The Luftwaffe re- 
Kuriers torted on London. Once reprisals start 
1 sound there is no reason why they should 
c. come to an end. They are likely to 
om bers go up in a crescendo, for neither side 
lin and buys immunity for its «wn cities by 
d their such a policy. 
Ctories Another recent innovation by the 
voc im Luftwaffe was a raid on Northern 
en, and Ireland, where bombs were dropped 
se and over most districts of the six counties, 
loss of but mostly on Belfast. 
e been During the period of the moon the 
alled ‘it R.A.F. night fighters and the A.A. 
of their gunners had more success than has be 
ure of fore rewarded their efforts. The 
pm. the Beaufighter proved particularly effec- 
e Nazi tive, but Defiants and Hurricanes also 
from had useful scores. In the first 20 days 
of April, 71 German night bombers 
were shot down, 50 of them by fighters. 
From the beginning of the year up to 
» take the same date the total destroyed was 
hearly 146. 
gainst 
down A Sea Shanty 
a HIPS at sea, sometimes flying the 
until W hite Ensign and sometimes the 
sail proud Red Duster, have done 
os. more than was expected of them in 
Mw shooting down enemy aircraft which 
night have attacked them, but the case of 
. th the /: maica Producer must be very 
oe neatly unique. One evening in March 
those upon the bridge of the British 
merchant ship Jamaica Producer saw 
an enemy aircraft flying straight to- 
wards their ship in a long, low glide. 
Then, at a distance of about 400 yards, 
the German pilot opened his throttle, 
but those on the bridge of the steamer 
considered that he could not possibly 
clear the masthead height of their 
ENEMY AIR LOSSES TO APRIL /9th 
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ship. The helm of the Jamaica Pro- 
ducer was at once put hard over with 
the intention of fouling the enemy air- 
craft with the foremast, or at least 
upsetting his plan of attack. As soon 
as the ship began to swing the Heinkel 
opened fire with his forward machine- 
guns at very close range and, at the 
same time, began to climb steeply. 
The enemy’s fire was returned by the 
Jamaica Producer, the chief officer 
manning the gun in face of the 
enemy's close-range fire. Seeing that 
he might not clear, the German pilot 
attempted to swerve to port. In doing 
so he fouled the fore topmast with his 
tail. A terrific jolt was felt on the deck 
of the ship as the tail struck the upper 
crow's-nest. The wireless aerial and 
fore topmast backstay came crashing 
down on the deck and these were fol- 
lowed by great pieces of the aircraft 
which fell all over the ship and into 
the sea around. Those on the bridge 
saw the Heinkel sideslip round the 
stern in a very unstable manner. A 
rating who was aft at the time saw 
the aircraft, without a tail, come close 
over his head, and a moment later a 
huge column of water spouted up as 
the Heinkel crashed into the sea. 
During the whole of this extra- 
ordinary incident the passengers on 
board continued to play bridge. 


The Modern Thermopylae 
ATER nev’s from the great struggle 
in the North of Greece tells that 
the British and Greeks are still falling 
back, and outside experts hold that 
a shorter line is necessary, considering 
the paucity of the Allied forces op- 
posed to the great German drive. The 
British, or, rather, the Empire forces 
(though most of them are of British 
stock and proud of it) have evacuated 
the area of Mount Olympus. 

The Germans have amassed ; eat 
numbers of Junkers and Me 1ogs to 
help their ground troops, more than 
had been expected, and they have 













been harassing the Allied supply con- 


voys The Hurricanes are doing 
wonders and shooting down large num- 
bers with small loss to themselves, but 
there are not enough Allied fighters to 
deal with all the swarms opposed .-to 
them. The Blenheims are hitting back 
on the German troop movements and 
supply columns, and prisoners have 
told of how the invading soldiers hate 
their attentions. But numbers are 
what our side wants 


A Warning 
HE British Government has an- 
nounced that its bombing attacks 
on Berlin (in which Stirling machines 
took part) were not reprisals, but part 


of the national policy of hitting the 
enemy where our blows do most te 
wards winning the war. Towards 


Rome the Government has adopted a 
different policy, having issued a warn- 
ing that if the enemy bombs Athens or 
Cairo the R.A.F. will strike back ct 
Rome and will continue to do so while 
the war lasts. It also exposed an 
Italian plan for dropping captured 
British bombs on the Vatican City in 
order to discredit the British The 
strictest orders have been issued to 
the R.A.F. that in no circumstances is 
the Vatican City to be damaged 
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American Visitors 


the distinguished Americans 

who have arrived in this country 
recently the British aviation world is 
particularly glad to-welcome Maj. Gen. 
Henry H. Arnold and Dr. Edward P. 
Warner. Maj. Gen. Arnold, Chief of the 
U.S. Army Air Corps, is one of the 
pioneers of American aviation, and he is 
over here as an official observer, to lend 
his aid in speeding-up arms deliveries by 
learning at first hand our needs and 
requirements. 

Dr. Edward P. Warner may be said 
to represent the technital side, of which 
he has had many years’ experience. Like 
Maj. Gen. Arnold, he is a member of the 
American National Advisory Committee 
for Aeronautics, and therefore au fait 
with the latest American technical and 
aerodynamic developments. 


MONG 


Aircraft Manufacture 

“T“HE May issue of Aircraft Production, 

published to-day, reviews aircraft 
progress in Britain and in America. The 
main articles describe features of the 
four-engined ‘‘ Liberator ’’ bomber and 
the manufacture of the Lodge aircratt 
plug. Plywood for aircraft is the sub- 
ject of another article dealing with the 
preparation of veneers and the manufac- 
turing processes employed by Flexo Ply- 
wood Industries, Ltd. There is also a 
description of the drop-testing of landing 
gear manufactured by Rubery Owen 
Messier, Ltd., whilst foundry engineers 
will find an article on the subject of the 
die casting of aircraft parts of particu- 
lar interest. Aircraft Production is the 
monthly technical journal of the aircraft 
manufacturing industry and is priced at 
1s. 6d. 


Fortresses Fly the Atlantic 
OEING B 17C Flying Fortresses are 
now crossing the Atlantic and will 
be very useful machines to add to our 
bombing fleets. Though smaller than the 
Short Sterling, they are of considerable 
size with their span of 1o3ft. roin. and 
total loaded weight of 47,450 lb. Claims 
that they have a maximum speed of over 
300 m_p.h: are not likely to be realised, 
but it is stated that they have broken 
the speed record for the crossing. This 
means that they must be getting across 
in about seven hours. 


One Man Two Jobs ! 

AS a result of some expressed anxiety 

that the A.T.C. is attracting large 
numbers of young men who would 
otherwise have joined the Home Guard 
and that many are actually resigning 
from the latter body to join the A.T.( 
the War Office has been moved to voice 
the opinion that there is no objection 
to young men serving with both or- 
ganisations on the understanding that 
in the event of ‘‘ active operations’’ the 
Home Guard would have first call on 
them. 

Nevertheless, one practical objection 
certainly seems to suggest itself, namely, 
that the young man in both organisa- 
tions may well find his Home Guard 
duty periods often clashing with his 
A.T.C. evening classes, with the risk of 
his becoming really efficient in neither 


Major General H. H. Arnold, Chief of 
the U.S. Army Air Corps, arrived in 
England recently. 


sphere. In our opinion; therefore, it 
would be far more in the national in- 
terest for such young men to make a 
definite choice and concentrate on either 


one or the other. 


First Australian Beaufort 


“T‘HE completion of the first Australian- 
built Beaufort has been announced 
in Melbourne. 

This is welcome news and it is hoped 
that more Beauforts will swiftly follow 
the first one, for this twin-engined general 
purpose torpedo-carrier will be very use- 
ful in the defence of Australia. Any 
attack on that country would have to be 
sea-borne and flocks of torpedo-carriers 
could make the reception given to any 
hostile fleet a very hot one. The first 
Beaufort cannot be powered by Austra- 
lian-built engines as the factory for the 
manufacture of the Pratt and Whitney 
Twin Wasp has just been completed, but 
is not yet in production. The Beaufort is 
being made by the Aircraft Production 
Commission, a Government organisation 
set up with the Railway Workshops as 
its nucleus. It is not a production of 
the Commonwealth Aircraft Corporation, 
which is a private company making the 
Wirraway and soon, it is expected, a later 
ivpe of their own design. 


Fighter Spare-parts List 


AS a result of the world-wide popu- 
larity (outside Axis countries) of 
Spitfire funds, most people now know 
that a single-seater fighter costs some- 
thing in the region of /5,000. At any 
rate, that is the round sum which is now 
generally accepted, for fund collecting 
purposes, as representing the purchase 
price of a Spitfire or similar aircraft. 
The Motor Industry Fighter Fund, 
however, has evolved a sort of ‘‘ spare- 
parts list,’’ which gives a very interest- 
ing insight into the relative costs of the 
various bits and pieces that assemble 
into a fighter plane. Flight does not 
vouch for the strict accuracy of the 
details, which are no doubt only meant 
to be approximate, but they are given 
here as a matter of more than passing 
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interest if only because the subscriber to 
a fighter-fyund will in future know how 
much of the aircraft he has paid for, 
which may be anything from a rivet to 
a Rolls-Royce engine. 

Rolls-Royce engine, £2,000 ; eight guns 
(each), £100; fuselage, {£2;500; wing, 
£1,800; aircrew, £350; tail, £500; cock 
pit cover, £15; undercarriage, {800; 
compass, £5; radio, £50; petrol tank, 
£40; oil tank, £25; elevator, /5; wing 
screen, {10; blast tube for gun 158.3 
rivet, 6d. 


Strange Sight in New England 
mi LYWOOD BOTTLENECK SEEN” 
American Aviation a para- 
graph in a _ recent Good, we 
always thought glass was such dangerous 
stuff. What an age of progress we 
live in l 


heads 
issue 


= But no, it merely seems 
that the New England section of the 
Society of American’ Foresters wag 
being warned that the lumber industry 
insufficiently prepared to meet 
the increasing demands for plywood 
which the aircraft factories would soon 
be making. And we had visions of beer 
in the wood. Ah me, this modem 
English ! 


Five Million Air Miles 
IGURES for last 
by the 


was 


year's operations 
Trans-Canadian Air Lines 
recently published show a total af 
5,000,000 aircraft miles _ successfully 
flown. This is nearly double the previous 
year’s total. During the year approxi- 
mately 55,000 passengers, 100,000 Ib. of 
freight and 1,000,000 lb. of mail were 
carried. 

The service operates between Moncton 
(New Brunswick) and Vancouver, witha 
branch line to Seattle. This route 
formed the main North American link 
in the projected all-Empire chain of air 
services round the world which was being 
planned before the war. 


Ploughshare Into Sword 

hy is reported that the United States 

are considering the conversion of 
large fast freighters into aircraft cat- 
riers capable of carrying 30 aeroplanes 
and that the first of these, the Mormae- 
mail (7,860 tons) is now being altered 
by the U.S. Navy at Newport, Vir 
ginia, The Mormacmail belongs to 4 
class of the biggest and fastest freighte1s 
and has a length of 492ft., a rated speed 
of 163 knots and a 14,500 
miles. 

Chis class of ship should be very use 
ful for convoy work as her speed, which 
can probably reach 18 knots in an emef- 
gency, should allow her to outpace of 
at least equal the speed of enemy sub- 
marines on the surface. Whether she 
would be capable of carrying 30 aircralt 
seems doubtful considering her tonnage. 
But even half the number could do a let 
ef good work round a convoy The 
length of the flight deck is not great, 
but autogyros could use it with ease 
without the necessity of the ship steam- 
ing into wind. And it has seemed to % 
for some time that this craft would have 
girect usefulness in hovering over con- 
voy and carrying a depth charge as 4 
missile for a suddenly appearing ‘sub- 
Inarine. 


range ol 
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vious 

proxi- 

a NE of the fast flying boats on 
service with the Coastal 

cnn “” Command, the Saro 

vith a wick (two 1,375 h.p. Bristol Her 


route cules engines), is doing excellent 

link work as a long-range reconnaissance bomber. The Lerwick 

of air has gun turrets situated in the bow, amidships and aft, 

being and each of these three is multi-gunned and power-operated. 
The interior photographs show the sending of an emer 
gency message by carrier pigeon—a number of these birds 
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are always carried in case of trouble—the flare rack and 
an aircraftman in the galley. In the flying view the excel 
lent proportions of the boat are emphasised, while the 
taxying photograph brings out the disposition of the gun 
turrets and pilot’s cockpit 





FIGHTER TRAINER : 

The four-gun Gladiator 

which has done such 

excellent work on ail 

fronts is finishing its 

time as a_ training T 
type. 


seeeioe yt iieage Se ~~ Re ~Raagieal c ee 2 pilots of the Fleet Air Arm receive thi 
, , specialised final training under the watchful eyes o 
Br IEE AROORY : Pa yreer: er er-oggn +58 being stripped men who have been in action both in this war and 
the 1914-18 affair. With characteristic thoroughness the 
training is at once academic, practical and steeped in that 

spiritual quality peculiar to the Royal Navy. 

In accordance with customary practice naval shore 
stations are named and run as ships. Captain H. § 
Murray Smith, who flies his pennant in the establish- 
ment, first saw action in the Battle of Jutland as a snotty 
in the Dreadnought Bellerophon when he was perched 
on the roof of an unused turret. The chief flying m- 
structor, Lt.-Commander Bramwell, wears the D.S.0 
for his work at Dunkirk and in Norway, and even the 
Met. officer can tell tales of a cruiser north of Iceland 
with more than an inch of ice in the men’s quarters and 
of Ju 88s dive-bombing in line ahead with the naval 
eight-barrelled ‘‘ Chicago pianos’’ going fiat out. 

The stages of training a F.A.A. pilot are much the 
same as those for an R.A.F. pilot, with the exception 
of the final specialised training where single-engine train- 
ing on T.S.R. types takes the place of twin-engined 
bomber practice. 

First of all the potential pilots are posted to the St 
Vincent as naval airmen 2nd class. Here they are taught 
such things as the theory of navigation, how to scruba 


he Training of af 


PEGGED OUT: (Below) A Blackburn Skua under engine tent and cockpit cover at 
its dispersal point. Rugger fans may recognise the figure asa referee of happier days 
He is now Lt. Allport of the R.N.V.R. 


GOING BELOW : (Centre) Ratings marching to mess decks after the morning’s flying. 
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floor, pull a service cutter, and discipline—especially dis- 
cipline. The next few weeks are spent as an Acting 
Leading Airman at an Elementary Flying Training 
School where the pupil is taught to fly a Tiger Moth and 
later to do simple cross-country flights, blind flying and 
elementary aerobatics. While at the E.F.T.S. a man’s 
day is usually split into two sections. Those who fly in 
the mornings attend lectures or other ground subjects 
during the afternoon, and those who spent their morning 
in a classroom, at the firing butts or in the Link Trainer, 
do their flying in the afternoon. The sequence of instruc- 
tion in pilotage commences with “‘air experience ’’ just 
to get the pupil familiar with the sensation of flying and 
to note the whereabouts in the cockpit of the various con- 
trols and instruments. Next he is taught to handle the 
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machine in the air, keep a straight course or make gentle 
turns. The technique of taxying on the ground is also 
learned at this stage. Steeper turns, gliding, take-offs, 
pewer on and power off approaches and landings come 
next with initiation into the gentle art of spinning before 
he is allowed to make that most momentous of all flights 
+the first solo. Having got over this terrifi¢ adventure 
the pupil returns to prosaic if more advanced flying such 
as side-slipping, low flying, steep turns, climbing turns, 
forced landings and landings intentionally out of the 
wind. At higher altitudes aerobatics are learnt, finish- 
ing up with loops, half-rolls and slow rolls. Ground 
instruction includes, engines, rigging, theory of flight. 
airmanship, parachutes, air navigation, armament and 
signalling. The next flying period is spent mostly on 
Fairey Battles during a course at a service flying training 
school. All that has been done in a simple fashion at 
the E.F.T.S., and a lot more that has not, is here per- 
formed cn service types. In a nutshell, the pupil is 
turned from just a pilot into a military pilot. It is here 
—if he is successful—that commissions are given afid the 
permission to wear the ‘‘ wings’’ is granted. This much- 
coveted decoration is worn above the mark of rank on 
the cuff in the F.A.A. and not on the left breast as in the 
R.A.F. 

Having received his commission he is sent to Green- 
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MODERN BIPLANES: Overhauling Fairey Albacores at a 
Fleet Air Arm station. 






































wich College for a period to be taught those things which 
a naval officer and a gentleman,should know. There 
is, of course, no other training in the world quite the 
same as this. Esprit de Corps, history and general duties 
of a naval officer, naval customs and traditions, handling 


ALL SET: (Above) An instructor prepares to depart on a 
Fulmar. The four gun ports on the port wing are very 
apparent. 


LAND CARRIER: (Below) Practising deck Janding with a 

Fulmar on an aerodrome runway. The signal being given 

denotes the approach was right but do not bother to land, go 
round again. 
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SYNTHETIC BLIND FLYING: (Above) The Link Trainer 


which is used extensively for navigation exercises. 
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MET. MAP: A rating transfers weather reports ¢o a map, 


AERODROME CONTROL: (Left) A scene in the control 
office. The instrument on the right records the speed and 
direction of the wind. 


of men and mess etiquette are typical examples of the 
subjects appearing on the curriculum. 

By now a fully fledged pilot and naval officer, the 
pupil arrives for his final specialised training at the fighter 
school. The first period is spent learning the cockpit 
layout and drill of the Miles Master and Gloster Gladiator 
and also cockpit to cockpit R.T. procedure. This is all 
ground work. In the air he has dual instruction in 
Masters or Proctors, and flies solo in Gladiators. The 
next stage is dual formation flying in Masters and solo 
formation flying in Gladiators, some of the latter prae- 
tices being carried out at heights requiring the use of 
oxygen. Having by now become more or less accus- 
tomed to fly in close proximity to other aircraft without 
hitting them, individual attacks on a target aircraft and 
section attacks on individual targets are attempted. At 
this stage pilots also go solo on Skuas and Rocs, and 
continue formation practice at oxygen heights. A degree 
of proficiency in these attack exercises having been 
acquired, section and individual attacks are practised 
with a camera gun in action so that the results can be 
checked. 





Final Training 
Solo flying on Fulmars now commences, and dummy 
deck landings, interception exercises, dog fighting and 
formation attacks on multiple targets form the exercises 
for air training for the remainder of the course, with the 
exception of a period spent at an armament camp. At 
this armament camp air firing with ball ammunition 
against ground targets and against sleeve targets towed 
by Rocs are the major items for a fighter pilot to seek 
perfection in, but he also learns the gentle art 
of dive-bombing in case of future need. 
The pilot is now fully trained and 
posted to one of the squadrons of the 
Fleet Air Arm Fighter Pool, whichis, 
in effect, an operational training 
unit. Here with Fulmar, Skua, Roc, 
Buffalo and Martlet to fly, he con- 
tinually practises all the operational 
exercises he has been taught until 
posting to an active service squadron 
For those of our readers who may 
contemplate entering the flying 
branch of the Royal Navy the 
method of entry will be of interest 
Every candidate has to join the 


TAXYING OUT: (Above, Left) An 
eight-gun Fulmar fighter running out 
to the take-off point. 


MAESTRO MAINTENANCE : (Left) 
General titivation and refuelling of a 
Fleet Air Arm Miles Master 
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THESPIRIT OF THE NAVY : Refuel- 
ling a Fairey Fulmar from a mobile 
tanker. 


Navy,in the ordinary way, and then 
can put forward a preference for the 
FAA. All must go through the 
ranks. Those accepted as prospec- 
tive pilots in the F.A.A. must be of 
School Certificate educational stan- 
dard and have a good knowledge of 
dementary trigonometry and-mech- 
anics. Those that are considered 
suitable are given temporary com- 
missions in the Air Branch of the 








R.N.V.R. 
FIGHTER FOR TWO: (Below) The 
of th Blackburn Roc is a two-seater fighter 
e - : 
in which the rear gunner has a 
Boulton Paul four-gun power-operated 
r, the turret. The top decking in the 
ighter neighbourhood of the turret is articu- 
ckpit lated to allow for the traverse of the 
" guns. 
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MASTERING THE MASTER: (Below) With flaps and STAND EASY: (Above) A cup of tea and a bun is very 


wheels down a pupil brings in a Miles Master. welcome at six bells of the forenoon watch. 
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Four-engined “Atlantic” Rivals 
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The Liverator: Cantilever high-wing of high aspect-ratio. 

Four radial engines. Deep, slab-sided fuselage, transparent 

nose ; retractable tricycle undercarriage. Rectangular tail- 
plane, ova! twin fins and rudders outrigged 


ITH a reputed range of something in the region 
of 3,000 miles, the Consolidated ‘‘ Liberator,’’ 


which is now arriving under its own power from 
America, is a very valuable addition to Great Britain’s air 
strength, and will greatly increase our ability to drop more 
and heavier bombs well inside German territory. The 
Focke-Wulf Condor, originally designed as a civil air-liner, 
made a number of flights to U.S.A., and was used as a 
troop-carrier during the invasion of Norway. Further 
modified, and now a long-distance bomber, it is employed 
chiefly as an Atlantic raider against our shipping, although 

















or TOE? 


: The Liberator and the Condor 


The Condor: Tapered low-wing. Four radial engines. Long 

shallow fuselage ; retractable undercarriage and tailwheel, 

Tailpiane of deep chord with tapered leading-edge. Large 
fin and rudder of low aspect-ratio. 


it has been reported over London on night raids. The 
armament of the Liberator may not be given, and that 
of the Condor is believed to be undergoing alterations, 

From the point of view of similarity in appearance, the 
Boeing ‘‘ Flying Fortress’’ bears a greater resemblance to 
the Condor than does the Liberator, since it is a low. 
wing aircraft with a single fin and rudder, but the Liberator 
is likely to be far more frequently seen in the immediate 
future, and, on an operational basis, there is little to 
choose. 

The Liberator should be quite easily recognised. It 
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wide-span wings of high aspect-ratio 

uniformly along both edges to 
small rounded tips and the transparent 
nose of its slab-sided fuselage, which 
will be seen from a side view to be of 
deep section. projects well ahead of its 
four radial engines, whose nacelles are 
fush with the upper surface of the 
ings. When seen from beneath it will 
be noticed that the wheels retract out- 
wards into wing-wells between the 
engine nacelles and not into the inner 
nacelles, as is usually the case. The 
undercarriage is of the tricycle type, 
the forward wheel retracting into the 
nose. The Liberator’s twin fins and 
mdders, which are large and oval in 
shape, are ‘‘outrigged’’ on the ex- 
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some of whom complained, in 

recent letters to Flight, that the 
organisation was ‘‘nobody’s baby,”’ 
have their answer in the promotion of 
this valuable body to the status of 
The Royal Observer Corps as a well- 
merited recognition of the vital part 


—. of the Observer Corps, 
















ca it has played, and continues to play, 

wel to in the air defence system of Great 

bent With this new status come certain 

neds practical improvements which will go 

ittle to along way to meet complaints on the 

treatment hitherto accorded to its 

i Ib members, particularly in reference to 
uniforms and equipment. 

“_ — It has now been officially announced 

:@@ by the Air Ministry that ‘‘as soon as 

i the supply position allows, a personal 

'@ issue will be made to all Observers of 

if anew pattern one-piece uniform which 

isan improvement on the present pat- 

= tern and which can be termed some- 





where midway between overall and 
battle-dress. This uniform has _ re- 
ceived His Majesty’s approval.’’ 

Officers of the corps, it is stated, will 
retain their present uniform,, which is 
of distinctive design, but will wear the 
letters ‘‘R.O.C.’’ in white metal (to 
match their buttons) on the lapels of 
their tunics and on the shoulder-straps 
of their great-coats. 


Sleeve Badges 

The new uniform will have on the 
sleeve the woven badge of the corps 
mstead of the police pattern armlet 
previously worn by Observers when on 
duty. In announcing the new uni- 
form, the Air Ministry point out that 
the Royal Observer Corps is composed, 
for the most part, of members who go 
from their civilian occupations direct 
to their place of duty and that a uni- 
form which can be slipped on over 
Civilian clothes is, therefore, far more 
convenient than a two-piece uniform 
of the battle-dress type. To issue a 
uniform akin to that of the A.F.S. or 
the Home Guard, they maintain, 
would be ‘opposed to the principle, 
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tremities of the rectangular, cantilever 
tailplane. 

Apart from its small, pointed nose, 
the Condor has an angular appearance 
that is typically German. Its wing 
centre-section has a slight taper on the 
leading-edge, but on the trailing edge 
it has no taper for the first five 
or six feet, and then tapers sharply. 
The outer panel, however, has a uni- 
form taper on both edges which is 
greater than the centre-section taper 
on the leading edge but less than the 
tapered portion of the trailing-edge— 
the net result being anything but 
graceful. 

The mounting of its radial engines is 
also unusual and rather “‘ untidy,’’ the 





Coat for Every Observer 


which must be maintained in the in- 
terests of public service and of 
economy, that uniform pattern should 
be governed primarily by function.’’ 

As regards protective clothing, a 
personal issue of storm-proof coats of 
the ‘‘ Zeekee’’ pattern has now been 
approved for every Observer, whether 
whole or part time, and it is antici- 
pated that an adequate supply will be 
available for this purpose before next 
winter. The issue of sou'westers, oil- 
skins and gumboots, however, will re- 
main on the ‘“Post’’ basis as at 
present. 

Penny a Mile 

Observers who live some distance 
from their posts and are obliged to 
travel to and from duty in their own 
cars will in future be granted a travel- 
ling allowance of 1d. per mile towards 
the cost incurred. This, however, is 
subject to the provisos that the dis 
tance each way is more than two miles 
and that public transport is not avail- 
able. It is pointed out, incidentally, 
that the cost of travelling between 
home and place of duty is not allow- 
able as a deduction from income for 
tax purposes. 

Among other conditions of service 
laid down by the Air Ministry it has 
now been decided that Controllers and 
Assistant Controllers at R.O.C. centres 
shall be accorded officer status, shall 
be allowed to wear R.O.C. officer’s uni- 
form, and shall be eligible for the nor- 
mal uniform grant. Furthermore, all 
officers of the corps will be allowed to 
travel first class when in uniform and 
on duty. 

It has been suggested that the 
present status of the Royal Observer 
Corps, which is civilian in character, 
is anomalous and that it should be con 
verted into a Service organisation and 
made part of the R.A.F. But the view 
ot the authorities is that this would be 
inappropriate and would cause serious 
adiministrative dislocation, so it is 
to remain a civil organisation 
analogous to the Civil Defence Ser- 


inner pair being set lower and project 
ing farther than the outer pair. The 
fuselage is long and shallow. The 
undercarriage retracts into the inner 
engine nacelles and the tailwheel also 
retracts. A long line of cabin windows 
extend from just aft of the pilot’s en 
closed cockpit to a point well aft of 
the trailing-edge. 

Its tailplane is cantilever with a 
back-swept leading-edge and _ slight 
taper to the trailing-edge, and its 
single fin and rudder are noticeably 
large, being shaped like an inverted 
‘*U"’ with a flattened top and sloping 
edges. 

Next week: Whitley and junkers 

Ju 52. 


THE ROYAL OBSERVER CORPS 


Its Valuable Services Recognised : New Uniform Approved : Storm-proof 


vices. It will continue to be under the 
operational control of the Air Officer 
C.-in-C., Fighter Command, R.A.F., 
and be administered by the Air 
Ministry. 

Another important point which has 
now been clarified is the legal position 
of members of the corps who, as crews 
at Observer Posts, have been issued 
with rifles for protection in case ol 
attack. The Air Ministry has been ad 
vised that the Royal Observer Corps 
fulfils the conditions which, under in 
ternational law, entitles individuals 
who bear arms to be accorded the 
rights and privileges of armed forces 
These conditions lay it down that they 
must (a) be commanded by a per 
son responsible for his subordinates 
(b) wear a fixed distinctive sign, recog 
nisable at a distance ; (c) carry arms 
openly, and (d) conduct their opera 
tions in accordance with the laws and 
customs of war. 

Legally Armed 

But although the R.O.C. conforms 
to these requirements its does not fol 
low, as has been suggested, that the 
personnel of the corps are, in effect, 
combatants. There is, the authorities 
state, no more reason for regarding the 
corps as a combatant force than other 
civilian services engaged in forestalling 
or mitigating enemy attacks on this 
country. In order to use their arms 
in defence—which is a matter of inter 
national law—members of the corps do 
not need to be soldiers or airmen sub- 
ject to military or air-force law and 
discipline ; the status of civilian, which 
is a matter of English law. is con 
sistent with the bearing of arms 

Presumably one is invited to assume 
from this that the member of the 
Royal Observer Corps need not fear 
himself to be in danger of being shot 
as a franc tireur should he be captured 
by the enemy while bearing a rifle 
That the enemy might conceivably 
disagree with this interpretation of 
international law is a point not touched | 


upon. 
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COMPOUND STRESS DIAGRAM 


Summation of Direct Stresses and Shear Stresses Facilitated 
By W. F. PROEHL 
I the summation of direct and shear stress, the equations, 


aT , p / p? 
Principal direct stress =— + \— + g? and 
¥ 4 


Maximum shear stress = vl C4 q? 
4 


are frequently met with by those dealing with stress calculations. In the 
above formulae p represents the direct stress applied to an element of a 
material, which may be due to direct tension or compression or to bending, 
and g represents the shear stress due to direct shear or to torque. 

The accompanying diagram considerably simplifies the above summation 
and enables one to visualise how these maximum stresses vary with the ratio 
of the shear stress to the direct stress. 

Explanation of the Diagram 

On a basic circle of 0.5 radius, drawn to any convenient scale, the tan 
gential perpendicular line is drawn. This is graduated to the same scale 
as that to which the circle is drawn and on the accompanying diagram has 
subdivisions of 0.01. This scale represents the ratio—shear stress/direct stress, 
Around a portion of the basic scale, arcs are drawn to intersect the tangential 
perpendicular mentioned above. These are drawn with radii to the same 
scale as that of the basic circle. As shown the interspaces each represent 
0.02, subdivided into 0.01. Any further subdivision of both the above scales 
may be done by eye On the arcs it will be noted there are two scales, one 
for the maximum direct stress and the other for the maximum shear stress 
These values, it will be seen below, are factors giving these stresses in ternt 
of the applied direct stress. 

To Use the Diagram 

Having determined the applied direct and shear stresses, find the ratio 
of the latter to the former, 1.e.—express the shear stress in terms of the 
direct stress. Look up the value found on the shear stress/direct stress 

scale. Note the arc (or intermediate arc if it were drawn) which 
intersects the perpendicular at this value. Read off the factor 
on this arc, looking under the appropriate heading “ Max 
Direct Stress”’ or ‘‘ Max. Shear Stress’ according to 
which is required. Multiply the applied direct stress 
by this factor. This gives the required maximum 
stress. 
Example 


Suppose a material be subjected to a shear 
stress of 5 ton/in.* and to a direct stress ol 
10 tons/in.*. The ratio—shear stress/direct 
stress = 5/10 = 0.5, i.e. 0.5 tons/in.* shear 
stress for each 1.0 ton/in.* direct stress 

Look up this value on the perpendicular 
The arc which if drawn would intersect 
this point would have a factor of nearly 








1.21 (or more accurately 1.207) on th 
max. direct stress scale and nearly 0.71 0 
the max. shear stress scale. Hence— 
Max. direct stress=1.21 X 10=12.1 tons/iN 

very approx, and 
Max. shear stress=0.71 X 1o= 7.1 tons/ii’ 
very approx. 
Principle of Construction 


2 
Any equation of the form | can be 


4 
solved graphically by drawing a right angled triange 
having the sides adjacent to the sight angle proportional 
to the square roots of quamtities under the root sign. 
hypotenuse will then give the solution when measured to the 
(Continued on p. 303) 
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HE purpose of this paper is to investigate the effect 
of wing loading on transport airplane design. In 
discussing the general problem, every effort will be 
made to use numerous examples, kceping engineering terms 
and formulas to a minimum. It is hoped that by this 
procedure many misconceptions concerning the effects of 
wing loading on airplane design can be corrected in the 
minds of pilots, operators and designers. 

The wing loading of an airplane is defined as the total 
gross weight divided by the wing area ; in other words, it 
js a measure of what actual load each square foot of wing 
area is carrying under normal unaccelerated flight condi- 
tions. Wing loading affects the flight characteristics of 
the airplane in that the higher the unit weight to be car- 
tied by each square foot of wing the higher the speed at 
which the airplane must fly to sustain that lead or the 
greater must be the angle of attack at which the wing 
meets the air. Values of wing loading vary from 3lbs. /sq. 
ft, in gliders and birds to G6olbs./sq. ft. in racing type 
aircraft. At the present time, typical transport airplane 
wing loadings vary from 20 to 35lbs./sq. ft. of area. 


Numerous Advantages 


It has been unfortunate that many airplanes in the 
higher wing loading brackets have had poor flying charac- 
teristics for reasons not at all connected with wing load- 
ing. The most usual of these faults has céncerned stalling 
characteristics. There is no fundamental reason why an 
airplane with high wing loading shculd have worse stall 
characteristics than those with low wing loading. In fact, 
due to the higher stalling speed actual control should be 
improved. A pilot can prove this to himself by merely 
flying a given airplane in a practically empty condition and 
also with full gross load, and note the difference in control 
obtained with the ailerons at the stal!. On a typical plane 
it will be possible to change the wing loading by slightly 
over 20%, in this method. It should be noted that here 
isa perfect example of the fact that the stall characteristics 
are not changed by wing loading in a given airplane. 

The following table shows the variation in stalling speed 
for wing loadings varying from 10 to 100 Ib./sq. ft. It 
is assumed that the same type of high lift flap is used in 
all cases. The fact that the stalling speed varies so slowly 
with wing loading is of utmost importance in determining 
the economic value of the airplane for transport use, as 
comparatively small changes of wing loading result in a 
great change of payload. Wing loadings may be safely 

















TABLE I 
Wing Loading _ Stalling Speed 
with High Lift Flaps 
Pounds per square foot n.p.h 
10 30.5 
Pal) 56.0 
30 68.3 
40 7.0 
el) 88.5 
wo 06.8 
ow 118.5 
100 | 123.0 
increas¢ i or ] , } > tl > we 1 » dir o re] x} t > hc > 
i only when the power loading (weight per horse 


power) is decreased at the same time. In this way the 
al cy +* . . . ° S . 
take-off run, climb and airplane ceilings can be maintained 





or improved over the values now common to transport 
aircraft. 
For every condition of flight except stalling there is 
*Mr C. L. Johnson is Chief Research Engineer of the Lock- 
heed Aircraft Corporation. This paper is the result of research 
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some combination of power and wing loading that will 
give a constant performance. In other words, if it were 
not for limitations of stalling speed or landing, wing load 
ings could increase substantially to the great benefit of 
payload and performance. In a short time, power will 
be used for the landing and stalling speed conditions to 
contro] the airflow around the wing in such a manner that 
even the minimum speed factor will be a _ tunction’ of 
power. From this point onward there will be very little 
cause to consider limitations of wing loading such as are 
now considered unsafe. In view of all the discussions 
pertaining to wing loadings, it is well to ask the question 
Who wants higher wing loadings and why? The answer 
is that everybody wants higher wing loadings, if safety 
is not sacrificed. The reasons are these: 

a. Added performance will be obtained. 

b. Smaller, lighter and cheaper airplanes wil! become 
available. 

c. Added safety will result due to higher speed, greater 
range and better low altitude rate of climb. 

d. Increased payload can be carried. 

It is also well to ask—What steps are now being taken 
to make the use of higher wing loadings safe? The steps 
may be summarised as follows: 

a. Improvements in airports and airway facilities will 
allow higher landing speeds 

b. The use of improved landing gears which will allow 
faster landings with better landing control and better 
braking. 

c. Improvements in engines and propellers are being 
made available to give better power-weight ratios which 
improve take-off and emergency safety. 

d. Great efforts are being directed to the 
stability, control factors, and wing stalling. 

e. Improved wing flaps are being used and studies made 
on boundary layer control by the use of engine power. 

f. Serious research studies are being undertaken on icing 
and related problems toward a solution for keeping airplane 
efficiency high under all possible conditions. 

It is perhaps in the last field that development has been 
most tardy. This subject will be discussed at some 
length in this paper, as it is one of the critical factors 
affecting wing loading. Peering ahead, we might well 
ask what will future wing loadings be. It is almost foolish 
to try even to estimate such a factor. In view of the prob- 
able developments of boundary layer control, values of 
70 lbs. /sq. ft. will very likely be common within five years. 

Like all other aircratt companies, the Lockheed Aircraft 
Corporation is vitally interested in determining the proper 
course to follow in future designs with regard to so impor- 
tant a subject as the wing loading problem. In this con 
nection, a great deal of research has been carried out in- 
vestigating wing flaps, icing problems, stability and asso- 
ciate aspects of design, including all safety and economic 
factors affecting this decision. 


study of 


Factors Affecting Wing Loading 


The problems related to wing loading which now face 
the aviation industry come under two broad groups. Flight 
problems include: 1, handling characteristics—landing 
speed, stability, manoeuvrability ; 2, take-off and climb 
performance ; 3, icing effects; 4, pilot technique. 

The economic problems are: 1, payload carried ; 2, per 
formance gained ; 3, airplane initial cost; 4, operating costs 
for given speed ; 5, hangar size, servicing problems ; 6, crew 
required, 

The preceding items will be discussed and enlarged upon 
by means of exampies which cover the present design trend 
for the coming series of transport airplanes and also cover 
the type of equipment now being used. Too often, deci- 
regarding design problems withovt a 


sions are made 
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thorough study of all the factors involved. The problem 
at hand will be attacked in the following manner: 

Two bi-motor airplanes will be designed to study cur- 
rent transport types. The first has a wing loading of 


31.8 lbs./sq. ft. and a gross weight of 17,500 lbs. This 
airplane A has already been flying for quite some time, 


so its performance and weight characteristics are known 


exactly. For the low wing loading class, a second bi- 
motor, B, is designed, with a wing loading of 21.1 Ibs. 
sq. ft. Both airplanes, to be comparable, must fulfil the 


following conditions: 

(a) The airplanes must carry identical payloads the 
same distance when equipped with a given power plant 
For the example considered, the payload is 3,775 lbs., 
the distance 950 air miles, and the engines Pratt and 
Whitney Hornets. 

(b) Both airplanes meet (¢ 
ally. 

(c) Both airplanes have the same stability. The air 
plane with the larger wing must have a correspondingly 
large vertical and horizontal tail. The fuselage length 
must also be greater, but due to the smaller relative C.G. 
travel on the lightly loaded airplane, the fuselage length 
does not vary directly with the wing span. 

(d) The wing airfoil section and aspect ratio must be 
the same for both airplanes. 

(e) The fuselage cross-sectional area is a constant 

(f) Crew and passenger facilities are the same for both 
airpianes. 

(g) Both airplanes have 
wing flap and landing gear 


>-A.A 


requirements structur- 


the same type ot high lift 


2. To study projected transport designs, two four-engined 
airplanes will also be considered. Four-engine airplane 


C has a take-off wing loading of 4o lbs./sq. ft Air- 
plane D is designed to have a 30 lbs. /sq. ft. wing load- 


ing. Both four-engine airplanes have Wright G205A two- 
speed supercharger engines, and are intended to carry 
approximately 8,500 lbs. of payload 1,100 air miles at 250 
m.p.h. cruising speed. The crew consists of 5 persons. 
Tricycle-type landing gears are used, and the Lockheed- 
Fowler flap. The four-engined aircraft meet the require- 
ments of items (b) to (g) above. 

It is of utmost importance to make careful weight analy- 


TABLE I1.—PHYSICAL CHARACTERISTIC3 OF FOUR AIRPLANES STUDIED 
































_Two-engine Airplane Four-engine Airplane 
Airplan: .. is Fi wt Te ee 
Engines 2Pa&W 2P&W 4 Wright | 4 Wright 
Hornets Hornets 205A 205A 
1000 4 1000 at 
4590f1 4500ft 
Rated b.h.p. and alt. 800 at 800 at and nd 
5SO00ft 5OOUIt 900 at 900 at 
14,000it. 14,0001 
Gross weight—lbs. 17,000 19,000 40,000 45,000 
Wing area—sq. ft. 551 900 1,000 1,500 
Wing loading—lIbs. /sq. ft. 31.8 21.1 49.0 30.0 
Power loading-—\bs./b.b.p. 10.94 11.90 10.0 11.26 
Empty weicht —Ibs. 11,000 12,340 25,330 20,100 
Useful load—lbs 6,500 6,660 14,670 15,900 
Payload—ibs. 3,775 3,775 8,597 8,504 
Range with above ‘pavioad 050 950 1,100 1,100 
Speed for above rangeo—m., p.h. 215 198 250 25) 
Wing span—ft, . at 65.5 3.7 95 116.2 
Wing area ratios 100° 163° 100° 150% 
tHorizontal tai) area ratios 100°, 163°, 100°, 150°, 
tVertical tail area ratio 100% 163° 100° 150°, 
Aspect ratio 7.78 7.78 9.03 9.03 
Iype landing gear Normal Norma! Tricvck Tricycl 
Overall length 
Change in wing weight—lIbs. — 800 _ 1,860 
Change in tai! weight—lIbs. 205 — 540 
Change in fuselage wt.—lbs. : 230 850) 
Change in gear weight—lIbs. _ 85 -- 270 
Change in misc. weight—lIbs. ... | 20 250 
Change in empty we'ght—lbs. ~ 1,340 - 3,770 
Approximate airplane cost £80,000 $80,700 $253,000 =} $291,300 
+ Tail area ratio shown, expressed in terms of the basic tai! areas of airplanes 
A and C, are required to keep stability factors constant 


sis for all airplanes involved in order to keep the compari- 
son valid. The airplanes with light wing loadings have 
naturally higher wing and tail weights than those of higher 
wing loading, although the weight per square foot of area 
is considerably less. To evaluate landing gear weight, care 
currently avail- 


must be taken to use tyre and wheel sizes 
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MODERN WING LOADING (Continued) 

a 
able. In some cases this will penalise one aircraft moge 
than its competitor. 

For a given cruising speed, the airplane wit! > light 
wing loading requires more engine power and therefore 
more fuel than one with a higher wing loading. This syh 
tracts from the net useful load. Table III gives a very 
complete study of various factors involved for two different 
operating problems of the four-engine airplanes 

Ihe ranges taken for a comparative study actual 
air miles flown against 
zero wind with no reserve 
fuel provided. Actual A 
operating airline range fa) a 
would therefore be about aif po 
50% ‘of the distances indi- — 
cated in all cases a 

Considering the above, 
it will be seen that the 

4 ; | 
two-engine airplane with 
] 
ARAL 
¢ aw Bee "\ 
et 5 aes 
Aa A 7 > 
a walk 1A 1 FL 
\ 2 __/| 
| \ : 
- _—_ 
~——l — } 
en 
q— >) 
Fig. 1. Comparative plan forms of aircraft A, B, C and D, 
Wing Loadinz Span Length Gross — ght 
ib./sq. ft ft. ft. 
A 31.8 65.5 44.3 toes 
B 21.1 84 52.3 19,000 
Cc 40 95 75 40,700 
D 30 116 go 45,000 
light wing loading is 1,500 Ibs. heavier-than the one with 


the high wing loading, while the corresponding figure tor 
the four-engine airplanes is 5,000 lbs. A study of various 
similar airplanes will convince anyone interested in the 
TABLE IJI.—COMPARISON OF RANGE AND serene DATA ON "OUR 
ENGINED AIRPLANES C AND D 
Wing Loading v. Payloa!l 























Airplane | Airplane | 
Cc D |} 
Gross weight oo 4 40,000 Ii 45,000. 
Empty weight 25,300 20,100 
Useful toad 14.670 15.900 
C ew weights 
‘ 340 0 
R adio operato: 170 170 
Steward 150 150 
Stewardess. . 130 130 
Range data 
,Cruising speed—m.p.h. .. : 25°) 25) 
Cruising altitud:»—‘ft. 12,000 | 12.000 | 
Power cequired per engine—b.h.p. 650 790 
Fue! consumption—Ib. per h.p.-hr | 42 45 
| Case A~ Fuel used per hour—U.S. gals. | 189 237 
| Miles per gallon of tuel , | 32 1.055 
| Fue! required for 1,100 miles—g | 833 1,041 
il carried for 1,1¢ 1) miles—gal | IN ry 
‘Weight of fuel and oi! for }, 109 miles 5, 28 606 
, Cruising speed—m.p.h. 200 200 
Cruising altitude—tt. | 8,000 8,000 
Power required per engine—b.h.p. 455 o20 
Fuel consumption—specift 42 429 
B~ Fuel used per hour—gal 127.5 147.5 
> les per gallon of fuel ... | 1.57 1.35 
uel required for 1,100 miles—gal. | 700 815 
Oil carried for 1, 100 mil s—gal. | 3? | 37 
Weight of fuel and oil for 1,100 miles 4,440 | 168 
Payload tor 1,100 miles range at 250 m.p.h. at 12,000f1 
—Ibs. oo we 2 2 “ 8,597 8,504 
Payload for 1,100 miles range at 200 m.p.h. at 8,000ft. 
— ibs " / 9,440 042 
Payload for 1,900 miles range at 200 m.p.h. at 8,000ft r 
—t . | 6,200 6,163 | 
an 
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raft more accuracy of the preceding weight study. It is well to note td — 


the comparative dimensions of the airplanes involved from 
the light [ja point of view of hangar space required and also the sell- 
therefore ping prices. Current two-engine transport sell for approxi- 12 
This sub. mately $7.30 per pound of empty weight, while the less 
‘Sa ve gumerous four-engine airplanes are available for about 
- different ff $10.00 per pound. 


Handling and Performance Characteristics 





3 





e€ actual 
Wing loading has little effect upon handling characteris- 
tics of the airplane except where maximum lift obtainable 
fom the wing is involved. There is no reason why com- 
ble stability and manceuvrability cannot be obtained 
equally well with the high wing loading as with the lower 
_ loadings now in use. The problems of stability can be 
approached in a very straightforward manner using 
theories already developed. There is an indirect effect of 
wing loading on stability that results from the use of higher 
power on the more modern airplanes. Many stability “4 
troubles common in the past were caused by the effect of 
power, and now, with relatively smaller wings and higher 
power, the percentage of the wing and tail span covered 
by the slipstream is increased. Improvements in testing -2 
technique have been of such a nature, however, that we 
have every right to expect very substantial improvements 
ae in control and handling characteristics of the next series 
of transport airplanes. Much research work has been done ° 

on these problems 
Due to the development of low-drag high-lift wing flaps, 
the problem of manceuvrability at slow speeds and the 
actual landing speed problem has been kept well in hand. 
Most of the present types of transport airplanes are 
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Fig. 3. Lift-draz curves for the four aircraft. 


equipped with split-type wing flaps which are not of great 





























nd D, EFFECT OF WING FLAPS ON WING LOADING benefit in improving manceuvrability at approach speed 
ht FOR EQUAL MANCEUVRABILITY conditions. Transport airplanes now being designed will 
| 22 make definite use ot flaps for manceuvring, so that it is in 
order to give an example of equivalent wing loadings tor 

equal manceuvrability See Fig. 2, which shows the lift 

obtainable at various angles of attack for an airplane with 

_—— flaps retracted and a 27.8 ibs./sq. ft. wing loading, com- 

ne with pared to the same curve for an airplane with modern flaps 
sure tor set for approach manceuvring condition. When flying at 
various 120 m.p.h., the unflapped airplane has an angle of attack 
in the of slightly over 5°. and it has reserve lift to make a 2g pull 
up without stalling, for the wing loading of 27.8 lbs. /sq 

FOUR — ft. The flapped airplane flying with one-third flap exten- 


sion at 120 m.p.h is carrying 38 lbs./sq. ft. of wing area 
and has exactly the same manceuvrability in that it can 
make a 2g pull-up without stalling also. A 2g pull-up is 
equivalent to a 60° bank. This example shows the value 







































































ee of the proper flap type for manceuvring. The values of 
15.00 | wing loading shown correspond roughly to the landing 
values for the four-engined airplanes having 40 and 30 Ibs. / 
240 sq. ft. take-off wing loading respectively. There is often 
ro considerable comment that, when the flaps are extended, 
130 the airplane will have a very low rate of climb, but this 
is not true for the example shown. With one engine in 
250 operative the four-engined airplane with the 38 lbs. /sq. ft. 
— wing loading will have a rate of climb of over 600 ft. per 
S| min. at normal (not take-off) power. 
1.055 | The conclusion can be drawn that as far as handling 
1,041 characteristics and stability are concerned, higher wing 
a loadings offer no serious problems. It might also be said 
that present manceuvring speeds can still be maintained 
an on a well-designed airplane by proper use of wing flaps, 
520 although the limiting landing speed will increase slightly 
an over values now in use. The latter factor is not considered 
1.35 12° — — oe serious when good stall characteristics are available, as they 
— ANGLE OF INCIDENCE z ‘4 certainly must be, and when ample power is used to give 
168 good climb in emergency. The problem dealing in the 
: Fi ass : effect of wing loading on rudder controllability has been 
_—_ | ter “ae tena nanan iam a teenteotin ane thoroughly studied and does not show that any great diffi- 
1942 gives angle of incidence for 120 m.p.h. with the same wing culties will be encountered in obtaining rudder control after - 
loading and 1 3 total flap setting. Land M are corresponding engine failure. 
6,168 Points for 27.8 Ibs.'sq. ft. wing loading with no flaps. In order to evaluate the effect of wing loading on per- 
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Fig. 4. Curves of comparative performance for A and B Fig. 5. Curves of comparative performance for C and D. 
formance and climb it is necessary to make a complete rhe outstanding advantage of the heavily loaded air 
performance analysis of the four airplanes referred to planes in speed and climb at normal altitudes is very 
above. Without discussing the details, the basic airplane strikingly shown. In both cases the smaller airplanes with 
characteristics are presented on the following two curves higher wing loadings are approximately 26 m.; faster 
he data shown applies to the full-scale airplanes, and it than their comparable designs with lighter wing loading 
is based on a large number of wind tunnel and flight tests. Chere is a slight difference in absolute ceiling in favor of 

While the airplanes with the lower wing loading have lower latter designs, but the low altitude climb is better for the 

drag coefficients than those with higher loading, their total higher wing loading. The great difference in s 1 for a 

drag is considerably greater than the drag of the latter air- given power is an important factor in the economic opera 

planes for almost every flight condition. tion of the airplane, particularly when it is considered that 
less fuel need be carried to go a given distanc ind ther 

TABLE IV.—PERFORMANCE COMPARISON FOUR-ENGINE AIRPLANESC ANDD fore the pay load can be increased. Airplane D, at 

Wing Loading— Airplane C—40 Ibs. /sq. ft. cruising speed of 250 m.p.h., will use 22% more engine 
Wing Loading —A'rplane D—20 Ibs./sq. ft. power and a correspondingly greater amount of fuel than 

) F Fe) a ]} that used by Airplane C. Ihe fuel alone for airplane 

| ia } ; -- . 

ae ae = oe Airplane D will run over three cents per mile more than that of 

. ——--—- |- Airplane C. When all factors are considered, including 

| tigh speed at critical altitud 40 Ib. sq.ft./30 Ib. ‘sq. *t first cost and the effect of size on maintenance, the probable 

1 Sperr cr ca aitituac . 

m.p.h. 245 218 | 204 | 268 added cost per mile would give a differential of five cents 
Rate of climb, sea level—ft. min 1,360 1,210 1,640 | 1,460 g sadeiel ‘ ; . ' A er.” : 
at epee geht 28000 24"400 es400 | 27/200 Che engines for the lightly loaded airplanes must run 

| Absolute ceiling (A, B- single tinually at higher power outputs than that required for th 

engine, C, D 3 engines) 9,600 | 10,100 | 20,700 | 21,600 a ae ae adie : " , aioe — - 
Sutin testd, Gene o 74 | 102 88.5 higher wing loaded airplanes, so engine maintenance an 
| Rate of climb on 8 engines at reliability is actually affected directly. This gives an added 
| sea level—ft./min. | ~ _ 0 840 anf : atm s i . : : nestee anime Ge 
| Stalling speed, flaps down =) = “99 «€©| (68:3 ifety margain to the airplanes with the heavier wing load 
| Speed for best rate of climb 135 | 124 165 | 140 | ing, and to this factor must be added also greater range 
| Power required for 250 m.p.h. | | = nite Thees « : >» mares helr 
bat 12,000ft, altitude—b-h.p. | 4xa50 | 4x 790 speed and climb. These additional safety margins hej 
Power required for 200 tn.p.h. at | to compensate tor a slight increase in landing speed 
8,000ft. altitude—b.h.p . | 4 455 4x 520 : : a sees : P 2 mav he 

| Cruising speed at 65 per cent. | [he problem of take -off with heavy wing loadings may b 

| power at 10,000ft.  ... } 25 19S | - solved by the use of higher power and take-off flaps. For 
g zy ith 3: S. gs at 65 | | . - - I aan 
TP ee SSS OSS) ae a the airplanes considered, the present C.A.A. take-off ® 

per cent. power | | , 


| quirements will be met in all cases. 


Reconditioned Clippers Defeating the Night Bomber 











No only has Pan American Airways ordered six new-type RITAIN and Germany are engaged in a race 
4 Boeing 314 Clippers for transatlantic service, the first one night bomber, a race in which headlights 
of which has now been launched, but the three original boats devices of a secret nature are playing their part rt 
on this route, Yankee, Dixie and Allantic Clippers, have been searchlight has been left far behind in the race 
reconditioned and lightened so that they are now capable of fighters are now being fitted with them in the 1 And! 
carrying seven more passengers. The main improvements are the German official news agency can be believe ur OW 
the installation of improved lower-consumption Double Row fighters alsc have them for helping to locate th ny, ie 
Cyclones of 1,550 h.p. take-off rating,-an increase of 50 h.p., such is the German report. The German detecting device 
Hamilton-Standard airscrews designed according to NACA known as a Wolkenréntgen apparatus, the name being den 
laminar airflow research, and sponsons of improved shape from Wolken, clouds, and Rontgen, rays, which we refer t0@ 
containing larger fuel tanks. Tankage has been increased by X-rays; hence, *‘ the apparatus which sees throug! ids 
1,000 Imperial gallons, bringing it up to 4,500 gals., sufficient One should not be deceived, however, into thinking that 
to give a range in still air of 4,000 miles. apparatus works with electromagnetic rays of the ivelengt 
As the harbour at Horta in the Azores is unusable in bad of X-rays, for it would not then have the range of the sevef 
weather, Pan American desires to fly non-stop between Bet miles which it must have in order to be of any Suci 
muda and Lisbon, and as this is 3,118 miles their new tankage rays are of extremely short wave length, of the crder of of 
allows them to do it with sufficient margin. Eastbound trips millionth of a centimetre, whereas the shortest radio wa¥ 
are usually helped bv tail-winds, which give head-winds for the which has so far been put to use is somewhat less than 10 cals 
return. To avoid this the company wishes to fly from Lisbon The Saturday Evening Post describes a radio beam with 90 
to Bolama, in Portuguese Guinea (1,918 miles), and thence a wavelength, generated by means of the Klystron radio tum 
through Port of Spain and San Juan to New York. The appli- which was developed by Stanferd University and the >pem 
cation is at present being considered. Gyroscope Company. This beam is said to cut through sta® 
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New Addition to the Rotol Range 


ITH the increase in power and 
performance of modern aero- 
engines and aeroplanes the 
variable-pitch airscrew manufacturer 
has had to face many problems in 
design. One of his difficulties has 
been to provide effective blade area 
and so maintain efficiency at these 
higher powers. Up to now three 


blades have been adequate for all The blade 


purposes, but with limitations of - 4 

blade diameter, additional blades —_ electric motor 
saad j ough a  double- 

have had to be considered, and a epicyclic reduction gear 


fourth blade is regarded as a necessity 


for the higher-power engines now which meshes with a 
coming along. (The reason why bevel gear on each 
blade diameter cannot be increased blade. 


indefinitely is that tip speed is thereby 

increased, and efficiency of the airscrew decreases suddenly 
as tip speed approaches the speed of sound. Another 
reason why large diameter is undesirable is that it de- 
creases ground clearance or forces the undercarriage to 
be made taller.) 

One of the problems of the airscrew designer has been 
to produce a variable-pitch hub with more than three 
blades, the size and weight of -which would not be exces- 
sive. Recently Rotol Airscrews announced a four-bladed 
hydraulically-controlled variable-pitch airscrew, the hub 
diameter and weight of which were actually less than the 
equivalent three-bladed 35 deg. variable-pitch airscrew 
which is fitted to the latest Spitfires and Hurricanes. Now 


BOOK REVIEW 


“ Jane’s All The World’s Aircraft, 1940,"" by C. G. Grey and 

Leonard Bridgman. Sampson Low, £3 35. 

OR the thirtieth time, /ane’s All The World’s Aircraft 

makes its annual appearance. This very useful book is up 
to the standard of past years with its complete catalogue of 
everything that flies and the engines that drive them as well. 
Its sections cover the historical side of military and civil avia- 
tion as well as the aeroplane and engine sections. A last 
pathetic section, for such is the present state of airship work, 
sof only one page. It will never be larger until peace comes 
once more. The photographs, drawings and silhouettes main- 
tain the book’s high standard. 

Whether this will be the last issue which Mr. Bridgman will 
be associated with we do not know, but it is believed that he 
had resigned before publication. Even if Mr. Grey’s name 
were not on the cover, those who are familiar with his writings 
would unfailingly recognise his touch. Mr. Grey will have it 
that Russia is the U.R.S.S. and not the U.S.S.R., while it 
seems to us that the point is not worth bothering about in a 
technical work such as this. However, if everything is to 
be pedantically correct we wonder w hy, a few lines farther on, 
Airacobra is spelled wrongly as ‘‘ Aerocobra.’’ The abbrevia- 
tion “J.A.T.B.,’" the last letter apparently a misprint, rather 
Jarred when found to stand for ‘‘ Joint Air Training Plan,’’ the 








Grey name for the Empire Air Training Scheme, or, as it is 
sometimes called, the British Commonwealth Air Training 
Plan. Mr Grey’s comment about U.S.A. “‘ supporting the war 
financial] the last Englishman ’’ got him excellent publicity 


A 

but will not cause any bigger ripple in international affairs 
than his views on the ethnology of the Balkan Slavs which he 
must, it s¢ display at all costs. 

Good features in the book are maps of the air relationship 
7 the parts of the British Commonwealth, the air routes in 
.->.A., a table of comparative speeds at the same altitude of 
wntish, German and American fighters, and a table of German 
ita raft and their characteristics. Accepting Mr. 


FF “ 
ou, we point out a few small errors which caught 


angle 
changed by a battery- 


to a master bevel gear 





s 


four-bladed 
The advan- 


the company’s latest 


development is a 
electrically-controlled variable-pitch airscrew. 
tages of this type of airscrew were fully set out in an 


article, ‘‘ Variable-pitch Airscrews,’’ on page 124d of our 
issue of August 15th, 1940, and the mechanical design 
of the Rotol electric three-blader, which is the same as 
that of the four-blader, was described on page 168 of our 
August 29th issue, Both types have a booster for quick 
feathering. This raises the voltage so that the operation 
time for turning the blades edge-on is reduced to a few 
seconds. De-icing fluid is conducted to the leading edge 
of each blade by the “ trough ’’ system which can be seen 
in the illustration, 


our eyé ‘existarce’’ for ‘‘existence’’ in the preface; 
‘* Douglas DB-19’’ for ‘‘ B-19°’ on page 187c; and “ twin- 
engined Excalibur’ for ‘‘ four-engined’’ on page 202« For 


those who require a reference catalogue for aircraft, the book 
is essential; it has no competitors. Might we, however, plead 
with the publishers of this three-guinea book for a thumb 
index; it would facilitate reference very greatly. 


COMPOUND STRESS DIAGRAM 
(Continued from page h) 


same scale as that to which the other two sides have been 
drawn. 

In the diagram the horizontal radius of the circle is the 
base of one such triangle and its length to scale represents 


Pe The perpendicular forms the second side and q is 
> 

measured off-on this in terms of p. The hypotenuse of 
this triangle, i.e., a line from this height q to the centre of 


the circle gives us the solution of our equation |? q? 
V4 

in terms of p. Hence to get the max. shear stress it is 

now only necessary to multiply the length of the hypo- 

tenuse by the applied direct stress p. 


The 


max. direct stress 4 } Jf q®? is greater than 
2 4 
P 


the above by —, i.e., 


Hence this is given by measuring the hypotenuse extended 
beyond the centre of the basic circle up to its circumfer-- 
ence. ‘This length is also in terms of p. Hence the max. 
direct stress is this length multiplied by /. 


by the radius of the basic circle. 
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Fleet Air Arm News. 
and Announcements 


One night February 41 
this officer s ted a Heinke 
‘his bows, and by determined 
he shot it down *reviously 
and probably destroyed two 
craft at night t Officer 
part in numerous crational n 
n bad weather, ¢ zea i 
these duties have been an inspirat 

P/O. R A Ester, R.A.F.V 
—One night in March, 1941. tt 
the observer 1 aircraft t 
the Ger ar i s Scha 
in the harbou Brest 
extreme darkness | was n 
identify the ships though he 
position where they were reported 
searching for some time, in th 
anti-aircraft and searchlig 
his pilot to run in at 
height he dropped a sti 
reconnaissance Determined 
the ships were there he repeated 
twice from altitudes of 8,500 ar 
this proof was obtained. On other 
officer obtained first-clas t 
Venice, Cologne Bremen 
rhe success of these missions w 
cooiness, perseverance and cour 

Act. 8 ‘ C. P. Green 

This «< a shown m 
ommand ganisation and ir 
personally ‘ reat number 
several : fine fightir 
t the destructior f the ener 
onally destroyed at t 


POLISH-AMERICAN REVIEW: Mr. Anthony Biddle, American Ambassador to the outstanding success 
Poland, inspecting a Polish fighter squadron of the R.A.F. ¥. D. Huanes, RB 


DISTINGUISHED 
New Status of W.A.A.F. 


F. Gasn, N 

N answer to a question in the House of Con 

mons recently, Captain Balfour, Under Secre 
tary of State for Air, stated that the Women’s . 
Auxiliary Air Force will be given full Air Force : ‘ I ! flew p tare ’ 
Status. He also revealed that it is proposed t . ar tas : | se fn 2 ; JENNINGS 
increase considerably the strength of the F« ~ ant t at all I as destr 
Since its introduction as a separate body in 
June, 1939, the W.A.A.F. has steadily expanded 
both in numbers, and in the scope of it 
From only a few trades, mainly of the 
kinds, the activities of the W.A.A.F. now in l Ss carl ur 
more than a dozen technical and semi-techm ! ' I 
trades, as well such work as cooking, sick roon w a i 
attendance drivin Kk ar the ene ‘ + . mes 


|}. HopGKINSON 
ut numerous 


spier ] am to his fellow-y ‘ nina t 1 e t my 
t. STEPHENS ? 3 HI LING < eer 
Awards : n March, 1941. , = aie wing ower 
HE KING has been graciously pleased t letailed = > egg Tn . oncentration of GEORGE MEDAL 
approve the following awards in recognition - . Alt . = Dime ' é akit v " d It. Lt. J. W. Sim, R.A FV.R 
of gallantry displayed in flying operations against o mist tt f l we eatin & jut 
the enemy. The number after each name indi 
eates the squadron with which the recipient is 
serving : 
SecoNnD BAR TO THE DISTINGUISHED FLYJNG 
Cross 
Act. Sqn. Lar, R. R. 8. Tuck, D.S.0., D.F.C.- 
No. 257.—This officer has displayed conspicuous 
gallantry and initiative .a searching for and 
attacking enemy raiders, often in adverse weather 
conditions. Since December, 1940, he has destroyed 
three enemy bombers and one fighter, thus bring 
ing his total victories to twenty-tw« 
DISTINGUISHED FLYING CROS8S 
Act. Sqn. Ldr. K. O. Burt—R.A.F.V.R. No. 82 
—In March, 1941, this officer was detailed to cart 
out an operational sweep over the Ems Estuary 
Sighting an enemy patrol vessel, Sqn. Lair. Burt 
immediately attaged and, in the face of heavy 
and accurate anti-aircraft fire, dropped his bombs 
and machine-gunned the ship from a height of only 
500 feet Although the controls of his aircraft 
were severely damaged. and the hydraulic gear ren 
dered useless, Sqn. Ldr. Burt flew safely back t« 
base and made a successful landing without sus 
taining damage or injury to the crew. He has 
completed numerous operational missions and has 
at all times set a splendid example of courage and 
determination 
F/O. R. A. CutsHotm—A.A.F, N 604.—This 
officer has completed many hours operational flying 
at night. He has at all times shown the greatest 
keenness and determination to seek and destroy 
the enemy and, during one night in March, 1941, 
he succeeded in destroying two Heinkel 111s. 
P/O. D. C. MILLtinG—R.A.F.V._R., No. 242.—This 


officer has partiCipated in numerous engagements SEP FEPEF FPP POH SH FFF FH FH a Sd S$ $ 


Qgainst the enemy over a long period and has 
hown a fine spirit throughout On one occasion 
be pursued a Junkers 88,out to sea and, although £ £- 
aircraft was severely damaged by a cannon 
ell early in the pursuit, he continued his attack 
ntil = — aircraft was on fire and dis 
appeared into clond 40 miles out at sea. He has 
oe gre + cape and initiative, and has GOOD SHOOTING : Sqn. Ldr. R. R. Stanford-Tuck D.S.O D.F.C. and Bar has 
destroyed at least four enemy aircraft sh ay Sate ; i 
P/O. Tas Hon, BD Gaissver RAF.VR. now been awarded a second Bar to the D.F.C. The miniature swastikas indicate his 
No. 149.—One night in March 1941. this officer victories. 
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thi 


4 gned the hose himself and put out the fire 
sn, PML. his prompt and courageous action on this occa- 
fying scm he saved the lives of two of the crew. He 
irate attacks displayed a mplete disregard for his per 
has attacked safety, and by his courageous actions has 
t hostile the lives of three people and set a magnifi 
: hight -~ mi example to the men under his control 


to ake OF opt G. W. GazeLey.—In spite of lack of special 
R No. 14g fupaining and experience, this airman, on a night 
s ofa ober, 194 ssisted in locating and dealing 
od “te aa ‘ge add unexploded bombs. Cpl. Gazeley 
nd Gnciseney d optstanding courage and disregard of 


view of th 
le clearly 
l pick out the 





h ied. The contained ammunition which 
ried to exp! ortly after the pilot was clear 
occasion the wrecka 
Roll of Honour 
LP. Air Ministry Casualty Communiqu No. 65 
powers @f Air M regrets to announce the fol 
He has lowing c ties on various dates The 
ies, and @ tol-kin have informed 
pirit has lei Kusep mx ACTION (WHILE FLYING IN OPERA 
He has ons AGAINST THE ENemy.—Sqn. Lidr. A. H. 
aircraft, lien, 05233; > R. Bryson, 745373; Sgt. A. A 
largely tBartenshaw, 745616; Sgt. D. J. Capel, 759110; 
3 t. W. R. Catling, 901844; Sgt. H. Chapman, 
264 Sqn [By9572: Set. E. R. Cooke, 967092; P/O. C. R- 
ee ngdale, 64034; P/O. W. H. Edwards, 81033; 
icer Hughalies W. J. Greaves, 971158; Sgt. R. D. Harris, 


Unner reie14g3; Sgt 





Oo) 
ireraft have 


11887; Act 
shot downike, 


ereeant “dep H. C. Street, 751912; Fit. Lt. 
yas 037; Sgt. R. Warren, 754029; 
sor 754857; Sat R. D. Welch, 
Wood, 751856 

Parviovsty RePporTeD MISSING BELIEVED 
LED IN AcTION, Now PRESUMED KILLED IN 
7on.—P/O. T. H. Borg-Banks, 41659; L.A/C. 

J. McEleavy, 541082 
Previousty ReporTep Missinc, Now Pre 
men KILLED IN ACTION.—Sgt D. Atack, 
pleased empel239; P'O. W. L. Ather, 44226; Act. F/O. 


; M Bardol 


a -* 5é Osi: P/O. R. M. Buchanan, 

. ab L. Butterfield, D.F.M., 563441; 
ce in Gat ree, 523092; Sgt. A. E. Craig. 
courage K. Curzon. 70156; P/O. C. HL. 
Set. W. Dixon, 751897; Act. 

: in change id. 746988; Sgt. E. A. Downham, 
ght in Sep Pr. E R. Duc ker, 70191;* Set 
ced to aft. &. J. Gannaway, 627060; P/O. J. D. Goode, 
hough e691; F/O. H. Haswell, 72482; Sgt. G Hawkins 





with Domes, ~ 
rope. F 





J. Ha» 





D Hopkin 
R 
58; Sgt 


lamont, 52317 
; ~ Light 









B7723; Sgt 
. E. Mahony 





15346; Sgt 






Previovsty 





45338; Sct 








edy, 568825 
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MFM. 510166 


Tilteoat, 90256 
36220; Sgt. H. W. 


dore. 42143 


2. Ma 
OFC M 


ewrombe, 746 


il 


. 590381 ; 
Oetep Kittie > 


Wouspen on INJURED iN 
FOOD DM 
x EF 





succeeded in 
rew alive; the other two 


to the 


British EMPIRE MEDAL. 





Watkins.—In December 
an aerodrome and 
flames. Without hesitation A /( 
to the blazirg aircraft, 


The presence of 


Hemingway, 
776365; P 
522558: Sgt. E. 
Mair, 78277; 
33389; Sgt 


78695; Sgt. V. St. G 
W So , 563051; Sgt. G 
A 1 J. Bridge, 620409; Sgt 


F/O. P. A. Hawks, ; 
h. 39734; Act. Fit. Lt. H. B. L 
PO. R. M. Hogg, 33486; P/O 
Hunt 


33479; Fit. Lt. B 


McLean, 523836; P/O. G 
Set. B. J. Mahon, 635470: F/O 
237; Sgt. R. B. Martin, 751104; 


on, 538737; Sgt. F. G. Mills, 740119; 
y 40555: Set. B. Moriarty, 


inton 





1. Neville, 741783; Set. 8S. J 
22; P/O. L. L. Pyman, 72586; 
Rew, 526687: Set. T. J. Rowles, 
B. Sim. 742609: F/O. R. C. Sim 
dD. B. Si mpson 755136: Set 
15325: Sgt. J Stanley, 581359 


er. 565125; Fit. Sgt. T. M 


Sct. J. J. Whitfield, 526295 
fEPORTED MISSING, Now Re 
N Actron.--Sgt. W. A. Bracher 
rR. Wheeler, 742136 
Action. Sgt. R. G 


 D. P. Vandervord, 





InsURtES RECEIVED IN 


Huffinley, 632878 
EVE! Kittep 1X AcTrion.—Sgt 
n, 549631; Sgt. J. H 


Collopy, 
5283866; F/O. W. P. 


up to the crash and manned 
nd succeeded in extinguishing 
had descended by parachute 
he again proceeded to the scene 
vough he did not know if the 
with bombs, he manned the 
extricating one 


1940, he drove his fire tender 
scene of another crash 
there were bombs in the wreck 
lready exploded), he once more 


1940, an 


immedi 


assisted 
he wreckage, and put out his 
mind and 
an undoubtedly saved the pilot 
burne d and possibly from beiag 


547503; Sat. 
O. A. Kershaw, 91191; 

Lown, 
F/O. H. V. 
A. Parsons, 808419; 
P/O. I. M. Shir- 


MacCallum, 
A 


Crosse, 41154; Sgt. D. A. D. Crouch, 
Sgt. J. J. H. peepee, 

geseis; F/O. J. H. T. Foxton, 41575; P.O. T. B 
Garland, roses: Sgt. K. Good, 758181; Sgt. FE. H 
Goodall, 935854; Sgt. B.. P. Hall, 758066; Sgt 
V. Hallas, 553968; Sgt. J. W. Hammond, 944304 
Sgt. H. Howell, 631240; Fit. Lt. D. T. 
39319; P/O. D. F. Knight. 85691; F/O. F 
Long, D.F.C., 36190; Sgt. W. J. Manger, 


Set. W. A. Millar, 748196; A/C.1 G. Mortis, 
639045; Sgt. G. a. Prescott, 572331; Set. E. 
Richardson, 7515 Set Savage. 745970; 
Set. W. L. Smith 945932: Sgt. R. A. Spyer 
745513; P/O. L. E. Stannard. 90748; Set. L 
Stewart, 748297; F/O. F. J. Swain, 82500; Sgt 
A. J. W.’ Ward, 754591; Sqn. Ldr. A. M. Watts 
Read. 16253; Sgt. N. S. Weir, 970663; Sgt. W. G 


Williams, 540321. 

Missinc.—Sgt. D. W. Arkwright, 745517; Sgt 
F. H. Baldwin, 935264; P/O. R. H. F. Blandy, 
83740; Sgt. C. G. Brett, 580758; P/O. A. Brid 
son, D.F.C., 36267; P/O. C. R. Brown, D.F.C., 
83727; Sgt. R. Cherrington, 550234; Sgt. E. P. 
Collingborn, 527299; »/0. E Collis, D.F.M., 
Sgt. D. C. Craig. 974166; Sgt. J. G. Craw 
ford, 745258; P/O. E. D. Dear, 82695; Act. Fit 
Lt. J. Dickinson, D.F.C.. 79538; Set. S. W. J 
English, 958277; Sgt. C. W. Fry, 755511; Set. ¢ 
Gillespie. 971685; Sgt. S. D. 8. Goodlet, 972901: 
Set. L. R. Hawley, 742914; Grp. Capt. D. a'H. 
Humphries; Sgt. 8S. H. A. Jess. 635446; Sgt. N. F 


Johnson. 646573; Sgt. H. Jones, 973995: Set 
B. Lee. 519834; P/O. W. H. Leedon, 43103; Sgt. 
G. Loughlin, D.F.M., 634506; Sgt. W. G. Marett 


639154; Sgt. H. E. Meason, 939016; Set. J. R 


Miller, 642185; Sgt. C. W. Minn. 975720: Sgt 
W. J. Morgan, 631925; Sgt. R. Mower, 755552: 
Set. D. C. Murrell, 745143; Sgt. 8. Newman 
811173 P/O. G. R. H. Newton, 43110 Set 
F. P. H. Oatley, 745081; Set. J. Orr. 754090: 
Sgt. J. M. Oxley, 759253; Sgt. E. G. Prettyman 


749386; Sgt. C. B. Rogers 
Savage, 944281: Set. H 


900955; Sgt. W. . 
Sheard, 658019; Sgt 
R. Skinner, 903147; Set. R. H ith 
938066; Sgt. D. A. Smithies, 754932: Set es Ww 
Snoddon 745103; Set Stones, 975767: Set 
H. A. Vaughan 970952; F/O. T. O. Walker 
40769; Set. C G Ward, 751296: Set. F 
White, 618714; Set. C. Whitehill, 581251: Set 
D. P. Williams, 970459; Sgt. W. E. Williams 
D.F.M., 645116 
MIssInGc, BELIEVED KILLED ON ACTIVE SERVICE 
(WHILE ENGAGED ON NON-OPERATIONAL FLYING 
DuTIES OR ON THE GROUND THROUGH ENEMY 
AcTiIon).—Fit. Lt. F. Austin, 39627; Set. D F 
Cade, 954211; Sgt. J. A Entwistle 77325; L.A/C 
J. yy? 6467 74; LA/C. A. W Holder, 
922605; L.A/C. T,. B. Hunt, 988478; L A/C. H.C 
Jones, 912121. 
KILLED ON 
Aitken, 


ACTIVE SERVICE.—Set. R. S. 8 
d Akers, 984118: Set. B 
Badcott, 9 ; P/O. J. L. Baines. 88686: Set 
F. R. P, Burgess, 1162683; A/C.1 L. R. J. Buxton, 
909809; A/C.2 W. E. Chalmers, 576 t 
H. H. D. Cox, 571382; P/O. W. F. Crockart, 
£1231; Sgt. R. H. M. Crook 905218: A/C.1 P. J 
Dennis, 984855; A/C A. R 

Cpl. J. F. W Dunn, 5576 5; Sgt. 
754753; LA/C. B. A Flen ing 


Downs, 13112 
R. C. Durbridge« 
1001944; P.O 

Funnell 8 
Hewist 


. , 83722: Set. C. H 
P/O. I. 8. O. Gaze, 60097; Sgt. W 


"755399; 
745339; Set. V. T. Essex, 


Johnston, 


910906; 


Sgt. P. R. Hill, 1153385; Set. J Hocknell, 748123 
Set. B. J. Holden, 650357; Sgt. R. Ibbotson 
754529; Upl. N, G. Jones, 348270; Sgt. E. J. Liver 
more, 748650; L.A/C. G W. Lygo, 927860; Set 
. G. Mason, 742456; Sgt. L. G. Mitchell, 817187 
Sgt. V. Moore, 755356; L.A/C. J. H. Morgan 
1253787; Sgt. D. C. Morrison 024185; F/O. E. W. 





Padfield, 33480; Sgt. G. T. Powell, 741271; Sst 
K gE. F Purcell, 754064 AjG2 J Rafer 
1214117; A/C.2 8 . Rogers, 847201; L.A/( 
H. G. Seaton, 1052110; Sgt. J. N. Senior, 748662 
Set. D. G. Sims, 958216: P/O FE. J. V Sivers 
88656: Fit. Lt. H. A Smith, 3 5: P/0O.0.3 G 
Stevens, 89807; L.A/C. J. A. Swinburne, 1053734 
P/O. A. D. Thomas. 89768 VC To 
1056626; A/C.2 C. G. Tomlinson, 1068504 q 
Lar. R. A. E. Traill, 26018; A/C.2 T. F. G. Tur 
ness, 923932; L.A/C. E. W. Ward, 1195594; P/O 
M. K. Warren, 79560; A/C.1 J. 8. Webb, 8413547; 
P/O. R. C. Webb, 88716 

Previousty ReporTepD MISSING BeLieveD 
KILLED ON AcTIVE SERVICE NOW PRESUMED 
KILLED ON ACTIVE SERVICE A/C. F Adams 


613953; A/C.l L. H. Bellingham 


Set. A. Burrows, 349996; A/C.2 Chur hard 
976350; A/C.1 R. W. Dickson, 537403; A/C.1 H. H 
Gardiner, 548223; A/C.2 G. Harris, 626479 
L.A/C. G. E. Humphreys, 636004; A/C.l J B 
Hutchison, 632128; Cpl. C. T. Keyte. 531194; P/O 
J. McCash, 78977; A/C.2 A. R. Macintyre, 967706; 
Cpl C. V. Murton, 352515; L.A’C. J. R. Russel, 
550667; A/C.2 H,. Townend, 702903: Act. Sgt. M. L. 
Tully. 504904; L.A/¢ A 4. Webber, 5516356 
L.A/C. A. Wheeler, 507360: Set. J. T. Whitelam 
509797; L.A/¢ A P. Whiteman, 334948 


PREVIOUSLY RerorTeED MISSING. NOW Pre 
SUMED KILLED ON Active Service.—L.A/C.G. A 


Mitchell, 812090; A/C.1 L Pepper, 627043; 
Set J. Sparks, 754915 

WouNpDED orn INJURED ON ACTIVE Servict 
A/C.2 R. D. Beddow, 777854; A/C.2 8. Broadbent, 
1016875; A/C.2 H. M. Eales, 117687 A/C.2 
Db. P. Fell, 650714 L.A/C G A ". Hignell 
626328; L.A T. W. Hollidge, 752379; A/C.2 
F Ingham osees Sgt. R. H. Jacobs. 745652 
A/C.2 R. King. 702215; A/C.1 L. W. Maddocks, 
641878: L.A/C. E. McK. McF. Milne, 1057943; 

A /( J Miskimi in, 643201 A1/C.2 H. Moss 
1150049: A/C.2 R. I Norgrove. 1189495 Af 
R. K. Pike, 778152; A/C 2 W. G. Redwood 
778081 AC H. Smith 1¢ 05; 
D. W. R. Stewart, 1053544; P/O P G. Thornton- 
Brown, 81639: Act. Sqn. Ldr. F. C. Walker, D.C.M. 


77741; Sgt. C. W. Wilson, 580844 


Diep or Wowunps or Insuries RECEIVED ON 
Active Service.—L.A/C. J. A. Casey, 611870; 
LA/C. W. Casswell, 1100639: A/C.1 L. Collins 
932289; P/O. M. F. ¢ Hallahan, 88463 A‘c.2 
R. E. Hill. 1299316; — os F. L. Holyoake, 751825; 
4/C.2 H. Major, 1052 ; LA’C. J. A. Mitchell, 
918127 

Diep ON ACTIVE one A/C.2 R. C. Beau 
m¢ nt. 912617 A/C.1 W. C. Bellows, 634910; 
A/C M. Biue 1340960 A/C.2 F. H. Bowcock, 
a191318; LA/C. C Brighton, 639024 Aca 


D H. Brown, 844681; Act. Sqn. Ldr. F. J. Back 
land, 79013; A/C.1 J. J. Burnett, 701776; Cpl 
H. W. Burville 568120 A'C.1 E. H. Davies, 


1159725; Set. F. Evans 745704; r.. C.2 W. Gra 
©30741; A/C.1 F. Green, 1 A/C.2 I G 
Hardie, 1354368 A(C2 Hu Me rrifictd 192826 ; 

















































BATTLING BALLOONISTS : Men of the Balloon Barrage squadrons at bayonet drill. 
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L.A/C. A. R. C. Ives, 551704; F/O. S. H. Joetson 
M.C., 72685; A/€ A. Little, 1024612; A/C.2 
R F. Mercer 1085349; A/C.2 E. D. H. Morgan. 
1123734: L.A/C. A. Quarmby, 936508; A/C.2 
C. H. Richards, 1001401; Sqn. Ldr. W. H. Scott 
Badcock, 75559: Sgt. J. G. S. Simmons, 75142}; 
Set. W. G. Smith, 564763; A/C.1 L. A. Stewart, 
979953; L.A/G R;Taytor, 1164088: Sgt. E W 
riptaft, 5077 Cpl. FL. A Townser 1, ‘158905; 
A/C.2 J. Trainér. $74540; A/C TY. J Varilow, 
1311699; Act. 0. C. VV. W: slters, 45188; A/C.1 
V. R. Wardell, 1300932; L.A/C. R. H. Waters 
645635; A;/C.2 T. Watson. 1069491; A/UC.z $ 
Weiner, 774762 

Previously Rerortep Missinc, Now Re 
PorTeD Sare.—Sgt. G. H Easton, 751228; Set. E 
Watson, 967923 

PREVIOUSLY REPORTED MISSING, HBELIEVED 
KILLED IN AcTION, Now REPORTED PRISONER OF 
War —-Set. J..F. Adamson, 748343; Sgt L Wil 
ums, 745357 

Previousty Reportep Missinc, Now Re 
rORTED Prisoner or War —A/C.2 J. F. Doublard 
118468: Sgt. A. O. Lewis, 566649; LA/C J E 
Robert, 251182. 

PREVIOUSLY REPORTED PRISONER oF War, Now 
Keportep Sare—Sgt. R W.> Lonsdale, 755548 


Royal Australian Air Force 
DiED om ACTIVE SERVICE Se G C Curle, 
\ 2 

Real Canadian Air Force 


KILLED on Active Service.—P/O. Ll. H. Acland 
} & 
MISSING —Sgt. T. H Rose, R. 56350 


Royal New Zealand Air Force 


KILLED ON ACTIVE SERVICE.--Sgt A a Bolton 
N.Z. 40912; Sz . J. Haslop, N.Z. 401 
Missinc.—Set. R H. Alington, NZ 30135; Sgt 
D Ww. eg N.Z. 40764: Sgt > oe Webb. 
\ Z. 40670 


South African Air Force 


PREVIOUSLY REPORTED Sseaine, Now, Re 
PORTED Save. —Major L. A> Wilm 


London Gazette 
Royal Air Force 


Air Ministry, April 11, 1941 


General Duties Branch 
rhe follg are granted commns. for durn. of 
hostilities as P/Os. on probn:—Temp. W/0O.: 
Jan. 30) A J. Hartley Fit. Sgts.: (June 16, 


1940, sen Apr. 25, 1940) A. P. Culverwell 
substd. for notifn. of July 16, 1940); (Mar. 19, 
sen, Nov. 27, 1940) R. R. McPherson, H. J. Craig; 
Mar. 2°: ¥. P. Burard; ‘Mar. 25) L. G. M. Rees 
Sgts.: (Dec. 23, 1940) A. F. Wallace; (Mar. 6) 
E. Richards _ (Mar. 11) D. A. Briggs; (Mar. 25) 


E. Brow 

“The folig % Os. on probn. are confirmed in their 
ppts. and promoted to war substve. rank of F/O 
(Jan. 17) R. C. Hall; (Feb. 21) L. C. Ozouf; 
Mar. 7) E 8. Marrs, D.F.C.; (Apr 1) F. M 
Bic —__ J. J. Campbell F.C W. Carter, 


I 
G. A. Clarke, D. H. Davis. D.E 
tield, E. H. Francis, W. G ardiner, D.F . 
C. 8. Greenaway, W. L. Jones I. Pike, W c 
Redding, E. N. M. Sparks, C. D. Stenner, D.F.C.; 
Apr. 7) I. C. Kirk, J. L. Scott; Apr. 11) 
J. W. P. Perkins 
P/O. R. L. Hanbury is confirmed in his appt., 
Apr 1, and granted war substve. rank of F/O 


F 
c., B. L oe 
G 
D. 


ollg. F/Os. are promoted to war substve. 
Fit. Lt.:—(Jan. 6) C. O'Donoghue Jan 
C D. Wigginton; (Jan. 18) D. R. Walker; 
Feb. 23) M OD. Evans; (Mar. 25) G H. F 
Plinston. 

The follg. P Os. are promoted to war substve 
rank of F/O Noy. 6, 1940) J. Rhind; (Dec. 
27, 1940) K. Schadtler-Law; (Feb. 1) C. ¢ kson; 
Feb. 10) P W Jpveil> §Mar 2) V. C, Sittmonds, 
: Ww 


5. We 
P/O. P. A. Ciongh is granted war substve. rank 
of F/O. (Feb.~11). 
The follg. .are transid. to Technical Branch 
Apr. 2 1940) :—Wing Cdrs J. D. 8. Denholm, 
‘ A. Hoy, A. M._N. David, D. W. R. Ryley 
Sqn. Ldrs.: R. J. Bennett. J. G. Cardale, ( J 
Giles. C. H. Mitchell, D. N. Kington-Blair 
Oliphant, S. P. A. Patmore, C. M. Stewart, L. R 
Stewart. W. A. Theed. Fit. Lts.: K. A. Merritt 
J G. Priest 
F/O, M. Coupland takes rank and precedence as 
{ his appt. as F/O. bore date Aug. 14, 1940 
Reduction to take effect from Sept. 12. 1940 
Group Capt. R. S. Maxwell, M.C.. D.FC., 
A.F.C., is placed on retired list (Apr. 1) 
The commn. of P/O. on probn. J. E. Kennedy 
terminated on cessation of duty (Apr. 4) 
The notifn. of Nov. 19, 1940, concerning Fit 
3 A 


Sgt. A. P. Culverwell is cancelled 

Technical Branch 
The folig. are granted commns. for durn. of 
hostilities as F/Os. on probn W/Os.: (Mar. 12) 
J. F. Brown; (Mar. 17, sen. Nov. 27, 1940) C. H 
O' Leary. As P/Os n probn. :—W/Os.: Mar 


17, sen. Nov. 27, 1940) W. F. Clark, E. Mortimer; 
n. Dec. 2, 1940) W. H. H. Smith; (Mar. 20, 

sel Dec. 2, 1940) A. F. Ward Act. W/O 

Mar. 21) C A Martin a Act P/Os. on 





































































































COOKERY NOOK : 


probn. -—ogt (Mar. 21) G. J. Q 
Mar. 21) W. S. J. Grant 

The follg. promotions are made w 
lates stated: —(Mar. 1) Wing Cdrs 


Capts temp.): J. D. 8. Denholm, 


lincey Cpl 


ith effect from 


to be Group 
( A Hoy 


M< Sqn Ldr. to be Wing Cdr. (temp ): DN 


Kington-Blair-Oliphant; (Sept. 1, 1 


940) Fit. Lt 


be Sqn. Idr (temp.}: K. A. Merritt. 


F/O.- A. B, Collins is granted war 
Fit. Lt. (Feb. 15) 
P/O op probn, LL, Welch .is pro 
fuministrative and Special Duati 
The follg. are grented commns 
hostilities as F/Os, on probn. :—W /¢ 
W. E. Nightingale; (Mar. 17) F. . 
Whale As P/Os. on probn. :—W/¢ 
sen. Oct. 7, 1940) S. H Phillip 
G. W. Brisbane, E. I. Thompson 


n probn Fit. Sgts ar. 21) 
G. Mitchell. Sgt.: (Mar. 21 - ' 
P/O n proba. E. Skinne 
P ©. on probn. (Jan. 31) 
he follg. P/Os. on probn f 
substve. rans of F/Os. on pr 


F. W. H. Ainsworth, F. E. Dudley, 


substve rank 


moted to war 


ibsty rank cf F/O. 6m probn (Feb. 1) 


es Branch 
for durn of 


s.: (Feb. 22) 
Crane; A. P 
ds Feb. 4 


s; (Mar. 21) 


As Act. P/Us 
J 4 > 


P/O. on probn. F. R Rance is transfd. t« ech 


nical Branch (Sept. 9, 1940). 
Equipment Branch 
P/O. on probn. W. E. Little is pr 


moted to war 


substve. rank of F/O. on probn (Mar. 1) 


Wing Cdr.. T. S. Jamwes takes r 
edence as if his appt. as W 
Mar. 11. Reduction t ake effect 


ink nd pre- 
dr bore da 
m Mar. Il. 


Princess Mary’s Royal Air Force 


Nursing Service 


The follg. Sisters resign their appts.:—(Mar. 18) 
Miss H. M. Ellis: ‘Mar. 31) Miss D K. Pye. 


Royal Air Force Reserve 


tESERVE or AIR Force OF 
General Duties Branch 
Sqn. Ldr W. N. Cumming, D.F( 


rank of Wing Cdr temp.) (M ir. 
> promoted t 


F/O. N. J. Nock is transfd. to Tec 
(Jung 1%, 1940). , : ; 
Technical Branch 
F/O. H. Webb is promoted to war 
f Fit. Lt. (Apr. 24, 1940). 
Dental Branch. 
The follg. F/Os. are promoted to 


rank of Fit. Lt. (Sept. 23, 1939) :— 


L.D.S., D.D.S. (Substd. or notifins 


1940, and Mar. 7); F. V. Frank, L 


notifn of Sept. 13, 1940) 
Chaplains Branch 
Rev. F W E. Wagner resigns 
(Mar. 30) 


FICERS 


war suvstve 
H. Goodman, 
hnica! Branch 


substve. tank 


his commn 


Royal Air Force Volunteer Reserve 


General Duties Branch 


F'O. H. Baren (Southern Rhodesian Air Force) 


s granted a commn, for durn. of 
P.O probn. (Nov. 1, 1940) 
The follg. are granted commns 
hostilities as P Os. on probn :—( 
Wallis Fit. Sgt. E. J. Hayes 





21, 1940) R. L oe ae 2 (Jan 29 


Steggles; (Mar, 12) W H 
Sen, Dec. 23. 1940) D. W. Skillman 
(Mar. 15) R. M. Berry, H. J A 
Lewin, A. J. ¢ 

17) G. W 












hostilities as 
for durn. of 
Mar. 14) R 
Sgts.: (Sept. 

i. F 


(Mar. 13, 


G. H. Wright: 
M 


Dver, R 
King; (Mar 
Dove; (Mar 
( Pipk 


Students at the R.A.F. School of Cookery. 


(Mar. 21) R. N. Tapley. Ldg. Air 
12 t. Wharton, J. P. Geogheg 
dD. ¢ Firth, R. A 
Allsebrook, ( \ 
Ercolani, M. For 
ld, 1. A, Lees, H 
. T. E. Salazar 
i Watson, D. 8 
1) A. W. Ryan; (Feb. 9) G 
12} G.Cc. 8 Macnamara, H.R 
J 










J: McAnally, L 
. , 


L Bradbu 

M f. Hor I 
Air P. R. G. H 
PI land; (Ma 
Robertor A. N. Pr 
Carus (Mar. 7) F 
(Mar x D. Hf 
Grif ‘ H. Or 

J. T. Anderton, Ashby, C. I 
Fllis, 1, Fr anks ‘u 


Huntley-W ood 
dD. O. 





P. F 
Murra 
Procter J 
MJ. M Slate 
F. G. Tille 
Waters, ( R 
Pinney, v_ R 

Mar. 15 2 

The fol P/Os 
their appts. and 
of F/O. :—(Jan 
Kramer, D.F.C.; 
Jamieson; (Apr May 13 





Hutchinson, E. E Spence; (Apr 





Noble 
Russell, H. D. Seal 














1940) S. E. Flett, P. He Idengarde M. A. Johns 


D.F.C.. E. P Kleynhans, L. R. O 





(Apr. 1, Sen. Oct. 26.1940) C. P 
Hales; (Apr. 1. Sen vy. 14. 194 
‘Apr. 1) E W_ 8. Jacklir Ay 
Pearse 

rhe follg t. P/Os. on pre 
P/Os. on 1 n Dec. 11, 194 
Jan. 20) J. C. D Squibb: (M 


The follg. F/Os, are promote 


“~¥4 6) K 
(Feb. 16) J. C. Carver; (Mar. 27) I 
Apr. 9) A J. C. Simpson 
P/O. N. R_ Dobree is granted 
Oo 7 0 





Erratum 
The notifn. of Mar. 21 cor 
R. C. Webster should have app« 
ng echnical Br and not 
Brancl 


P/O. B. C. Wainer (Southe 
For granted a n f 
tilities as P/O n prot Oct 

The fcllge. are grante comn 

s as POs I 
en. De 2. 1940) L. L. R. B 








I. ¢ Symon 
W. Té 
Wrig Gt 
PF. Smith 
40) A TR 
Sen. On 
B.D Wht 
( ers, HE 
J. Walmiske 
Rie 
E. F 
15) 
war sovetr 
( A ndersea 
M. D Litt 
e ma 
Fit. & 
nder bel 
( al Ds 
Phodesian 4 
t ef 
"duration 
Mar 
Mar 
n pr be. 
a) J. Lf 
FC. le 
rmec 


.*_8. ers*. 





"5 88  PSSats 


= 


=P PEs 


Kas 










'H, Togt, 


Aprit 241H. 194T. [jeire 
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promoted to war substve. rank D. B. Drage, 8. Fletcher, R. G. Fall, W. A. Gar The follg P Os. are granted war substve. rank 
4; B H. Hardy; (Jan. 17) J. nett, A. Smith, F. J. G Stockwell; (Feb 17) of F/O (Feb. 23, 1940) W E Hole; (Nov. 12 










3) F. T. Harris; (Feb. 8) J. 8 N. A. Burges, D. M. Farquharson, A. L. Fussell, 1940) F. L. Edgerton 
J. B Fiynn; (Feb. 15) L. Cook. R. J. Lewis, F. R. MeQuown, C. W K. Munile, P/O. on proba. ¢ A. Edeell is transid. to Ad- 
Pexton is granted war substve W. M. Peel, G. D. Pilkington, A. McC_ Po'lock, ministrative and Special Duties Branch (Feb. 28) 
(Dec. 12, 1940). E. D. smith, R. E. Smith, E. H. Swain, W. M. 58 Accountant Branch 
P Os. are granted war substve rank Watters, M. P. Whitmore; (Mar. 11) W. Lyall; P/O. on proba. A. W. Hardie is confirmed in 






t(June 23, 1940) G. G. Livesey; (Feb (Mar. 17) D. W. Robinson his appt (Nov. 28, 1940) and promoted to war 
7. Woodmass; (Feb, 18) E. D. Whiting. P/O. on probn. N. N. Matihews is transid to substve. rank of F/O. (Jan. 22) 


































































‘ Balloon Branch Accountant Branch (Mar 15) The follg Act P/Os. on probn. are graded as 
She folig. are granted commons. for the duration The follg. relinquish their commns. on account P/Os. on probn (Mar. 7) J. RK. L. Dougan, 
d ities as P Os. on probn.:—Sgt.: (Mar of ill-health :—F/O (Apr 3) F. ¢€ Staines C. Kellichar, B H. Gallatley. G. R. Goude 
BH Faragher Cpl.: (Mar. 17) A. W. B P Os. on probn.: (Apr. 4) E. Milon; (Apr. 5) Medical Branch 
_< fn ag 26) J. H. Horne. A/C2 I 4. jot oy nap < sailed me. Lt The folig. are granted commns. for duration of 
\17) G. ves ne 10 esign cir = commns . - hostilities (Mar 1) as Fi ts B. J. Bi 
= Po. on probn. A. C. Meredith is graded (Mar. 31) J. A Hone; (Apr. 7) W. M. Worman ford. MB. BS . RCS “ L - CP.: M. Oo. ; 
#0. on probn. (Feb. 18) F/Os.: (Feb 26) P. Edgar; (Mar. 30) Sir &. Gibson M B. BChir. MRCP. MRCS As 
p Qs. are granted war substve. rank I'wiston-Davies. P/O on probn.: C Wade F/Os. 3 oH. Scott MRCS. LRCP: 
Seb 18) :—L. H. Darby, G ~° Kellett Traming Branch F. A Thompson MRCS. LRA te © 
‘ istrative and Special Duties Branch The foillg. are granted commns. for duration ¢ Crabb MIC LRCP.; 8. E. White, 
Fhe tolle. Southern Rhodesian Air Force officers ystilities as Act P/Os. on probn —(Fe » | M.R.C.S., LRA PB ; T. J. Conran, M Bt; B.Ch.; 
@@ grated commns. for durn. of hostilities as 7 1. Alcock C. H, Barling, E. Bradley, C. A 8 Goide M.R.C.S LR.CP; M Crowley, 
WGs. on probn. —(May 1. 1940) P/O A. M. Ben Brook, G. F. P. Brown, ©. L. Burke, W. 4 M.B. B.Ch.; A. A. Macgibbon, MB. Ch.B.; 
; (Sept. 16. 1940) P/O. A. J. Mackenzie; oe Z rg = _ ~ : ~ Cow - a Bo Pe E “ : 2 oe M.B . B.Ch. ; -" Bb 
‘ > Oo E. Plimley; (Oct 4 1940) utler adswell, avies, L »bbs, Good, ‘ 8.5. i ‘rancis cS 
Bee eck To’ 1908) PO. SC. Elgar, W. E Ellis. H. W Gibbons, R. J.B L.RC.P.; E.G. Fox, M.B.. BCh., J. Guthiie, 
xu D. Burne Greenwood, L Hagell, Mo Hercock, C A MB. ChB.; T il Redfern M.B Ch.B., 
L. Dale is grented a commn, for durn. of Hunter, F. W. Hunter, HC. Jepson, A. Jones, M.R.C.S., LRA P ; C M. Dickins, M.B., B.Chir., 
ies as P/O. on probn (July 4, 1940, since . + Kickerty . . a 4 . —e rd, M.R.C.S., L.R.C.P.; T. L. Barbour, M.B., B Chir., 
‘ 4 4 ~ 4 i 
inated) aweon, F. J . Lovell. a. aton, zr ¢ M.R 8.C., L.RC FE I J R Stoneham, 
‘ Poole, W. N. Price, P. Rawson, A. C. Robin M.R.C.8., L.R.C.P P. E Percival, M.B., B Chir 
sranted co s for di of hos : 
Po id. aa ee ee son, H. J. Rose, H. G "Russell, R. I Smith, MRCS. LRCP 
PD. 8. meg k Feb 17) L. Griffith; (Mar ~ = er — we 7 z : Taylor, . 7 , The folig. are peonted 1 ge as ee. 
a . ste OF ‘ebbutt, . Townen rounson, ts Sept. 28. 1940) JIG ynch = : 
1) bk M, Apps, C. Beckerleg. G.E. Cutts, V. F Wade, A. Il. Waite, F. K. Walter, C. F.’ Weaver. t J. Sims MRCS; J. TolsonSmith. M.D. 
Gillett, P. 8. Hal as. R Wi ilson-Hodgkinson; (Mar A. \. West. F. G. S. Wood: (Feb. 27) J. R CM 
14) 8. G. H. a = men, : J a. Bother, 7 \ Cottrill: (Mar. 4) W. Stenhouse: (Mar. 7) 8 The follg. F/O are promoted to war substve 
Bayles, C. Bi as -_ “net D sk Dumbell (Mar. 8) A W. Bursnall, W E rank of Fit. Lt (Feb. 13) 8. C. Williams, M.B., 
& GC Coristison, TT. A. Davis, Le Gee, Knight; (Mar 13) 8. E. Sands; (Mar. iq) E. M B.S.; (Feb. 20) N. McSharry, MB, Ch.B.; 
Renee: Fy Reg : ; 2. os Gl ae , mon Mit te LS a4) W ms a G. I Bennett, (Mar. 5) J. Walsh, M.B., B.Ch.. D P.M 
in; (Jan s, ‘ S ~) am *<¢ pete tg entley c radbury, C. Catterson, Dental Branch 
Hobbs G A. Hinchliffe, DP. Hurrell, P. James, J Cooper, G F. Cruickshank, C. Dain. M. H The -_ cimkedh ‘eunieiean ini 
nes Koape, G. H. A. Lane, A. R. A, Lee, C. H. Lee, Sanaa. H. Heath, L. viaks ter, M.C.. J. J m 5k “10s :— (Feb. 28) 4 7 io ~ 
t. R. Grifithgg F. Ho Ludiord. J. W. Norman, C. Hl. Reynolds, Jones, R. L. Leaning, T. Madden, D mond, L.D.S.; (Mar. 11) J Kitchen, B.D.S 
faudsiay, L 6H O. Rich, F. C. Smith, . M. Sn \ McDonald. H. Mitchell Ph ts  Peesten. Be . . ; 
- > 4 nald, . r i. 
Sampson, fj Sutton, R. Thomas. H. E. Weatherall, J. K West Raynes, J. C. Young; (Mar. 18) H, F. Halliwe A | - A F _ 
Ikerson; (Fem A. R. White; (Mor. 15) G. Jenkins, P. R ED. Hodge. L. G. Jenkins, C° G Radford, AAUXI lary IT orce 
jastings; (F Mallinson, E. Masters, F. A. Mayatt, H. L. Steven, oo i. Am Wood; (Mar 19) V J Stirruy p: General Duties Branch 
Me A Pos Word, BF. Wilmer; (Mar. 19) RK (Mar. 20) P. H. ‘Robinson, M.C.; (Mar. 21) 1 Act. P/O. on probn. H 8 Thomas 1s confirmed 
, Emerson; (Mar. 22) H L. Payne, H. C, Room Addison, W. G. E. Duke, J. Y. Eadie, A. Gibson, in his appt. and graded es P/O. (Jan. 11, 1940) 
F. J. Wilcock; (Mar. 24) "R Abbott, L. J. Balman, \ Henderson, M.C.. H. J. Lane, F. Makin, A isubstd for notifins. of June 4. 1940. and Feb 
W. Barrett, S. G. Harries, G. W. Harwood lidgley, A. Smith, A. F. A. Todd, J. E 8 14) 
G. Jenkins, D. G. Parson. L. H Wool'ett Sgt. : Turner, (Mar. 22) H G. 8. M. Chesterman, Administrative and Speciat Duties Branch 
(Feb. 17) E. KK P Ince. L.A/C.: (Sept. 14, 1940, J. R. Cudemore, E. J. Hodge, C M. Hyslop, P/O H. CG W. Miles is promoted to war 
een. Aug. 27, 1940, J. H. Bastable. As Act. P/Os. S .lones, E. W. Moore, J. G. Sutherland. A. FE substve. rank of F/O. (Nov. 12. 1940) 
oe probn.:—Fit. Sgts.: (Mar. 21) R. Ollerhead, Turton, L. G. Vedy; (Mar. 23) A. F rsyth, F/O. GR. A. Wilson is transfd. to Technical 
J, McCreeesh, F. G. Baker, F. J. Spokes. W. J \. E. Hodges, T. J. Hunt, L. T. Legge, R. J Branch (Apr 24, 1940) 
Carr, Sgts.: J. Hopkins, L. R. Horrox, A. G lloyd, E. HW. Mander, 8S. C, Nunn, EL. Parry, 7 ? 
Hans, MG. W. K Harris. Cpls.: (Mar 14) J. W Pirie, T. I Powell, M. W. Thomes: . . 2 = . 
A J. B Vidler, Ro Cobb; (Mar 21) A. P (Mar. 24) G. F. Allan, R. 8. Anderton, R. W. Auxiliary Air Force Reserve of 
Melntesh, R. Steele, T. R. Jones, H. F. T. Martin Arnold, N. Boucher, K. Budleigh. S. V. Cartes, 
D Aber M. V. Coad. C. E. Cruft, T. H. Raw, J B. Frizeli, A. W. Goodfellow, G. A. W. Halk Officers 
J, 8.C. Ward. F. L. Ghisi, N. A. Mason, T. G. A. R. Ingles, A J. W. Jeffery, J. C. K. Miller, 
Forster. L.A‘/C.: (Feb 28) J. A. Crawford: (Mar J M. Nicol, E Peacop, J. V. Rushton, E. A General Duties Branch 
14) H. A. F. Summers; (Mar, 21) G. H. Dingle, Tester, G. E. Thomas; (Mar. 25) V. R. Hadkins F/O A. P. Gray is granted war substve. rank 
KD. Butcher, C. A. Whitmore, E. P. Appleton W. J. Hall, J. H. C. Horner, I, Jones, W. A. W of Fit. Lt. (Feb 16) 
A a Barrowcliffe, F. N Penn. A/C.1: (Mar. 7 we by = a v- oven J R : harmt W , A | A F 
A W. Greenwnc F 5) nsdon ; na G iles, E. 8 om =n Ss [ j . 
fiat 21) F. Smith HE bd 3 Bram: “ Besioment Branch omen wx lary od orce 
Ashberry C.—. S Beak L. I s r field. T. I P’'O. on probn. L. F. MeNicoll is confirmed in The follg. are appointed Assist. 8/Os (Mar 
i: (Mar. 22) S Vavghen. H Woodhouse his appt. (Nov. 21, 1940) and promoted to war 28) Cpl L. M. Angell, Cpl. F H_ Ballard, Cpl. 
AvC 2: (Mar 14 4 8. Wordaworth: (Mar. 21) substve. rank of F/O. (Feb 2) K. M. Boyle, Cpl. A. Cantrill, Cpl C. M. Chap 
eT Rainer E = Sharp IP. & Aeon Di The folig. Act. P/Os. on probn. are graded as man, Sgt. S. L. Cochrane, Cpl -~ - R. Cox, 
- ; : < er ° POs, on probn.:—(Nov. 25. 1940) T W A/CW2 L. H. Dakin, Cpl ¢ M > Hawtin, 
Cee ag fe igl, Eradley. A. L. Spiller, 3. 0. son; (Dec. 18, 1940) J A. Nisbet; (Jan A/CW2 H. R. Hunter, Cpl D. L. McCubbin, 
N. Clayton. W — e “h HC : ts J. C, Johnson; (Feb. 17) N. D. Hart; (Feb A/CW.1 BM. Mill, Cpl M C. Russell, Cpl 
Jeeph 8. E. Barber F OW ae E. Graham; (Mar. 7) C. E. B. Baker, WT J. Hi. Rylands, Cpl. C. M_ Warner, Cpl. P. M 
The iol P nm a hitaker i i Sarnard, N. J. Donaldson, W. Dowell, D F Wright, Cpl N M de I Young; (Mar. 29) 
apple reg her on proon om ee 7 sete Grant, G. G. Hann, C. D. B. Hawksley, A. T A/CW.1 J. M Arnott, A/CW.1 K. M. Bailey, 
tien 8) pete. en bead Hillery, H. L. Hulme, A. R. Jeffery, P. W_ Joyce, Cpl. C. L. Day, A/CW2 G. D. J Gainsford, 
nin i arwick; (Jan. 9) J. Mac wnald; W. A. Leach-Lewis, F. D. Lynch, D. 8. MeNeil, A/CW.2 H. L. Gardiner, A/CW.2 M. 1. Mason 
(Pet, 1) ee ry: (Jan. 17) J E ang B. J.. O'Reilly, D. A. Porter, K. A. W. Slater The follg Assist 8/Os relinquish their 
i Gf B n. Lord G. Wellesley. MC.; (Feb. A. McF. M. Stevenson, C. Taite, M S. Waghorn appts.:—(Mar. 13) M. H. Hawthorn; (Mar. 16) 
re pale 5 h, e Brow n< hos 19) G A te | (ies W. R_ Collingwood, H Favich. (Mar. 10) D C I M. Teal; (Mar. 25) D. Betbeder; (Apr. 1) 
: : ar ) » « ribble Munre B C Cripps; (Apr. 8) M. Il Forbes 
1s) C. 4. 7 BOM. Pezzani A. Ledgard; (Mar. 18) W. P. 
Wilson D. S. Gales; (Mar. 21) D. 
war sobst E. H. Dinsley, L. W. Waddell; 














G Ander 
M. D Litt 


probn. are graded as 
Os. on probn , 1940) R. P. Channell; 

: ock; (Jen. 10) B. A. Cos 
; (Feb. 13) P. Grant; 







ubstve. ms 



















































d rere: Garden; (Feb. 20) 
reb 27 
granted war substve. sents 
P/0s 6 tt *: Feb, 8.1940) A. H. Keenan, D.S< 
eee uly 22. 1940) J. A. Nortris; oa 
LA'CL 5. 1940) F. H. Bickerton 
ine follg. P Os. are grant d war substve. rank 
a - F/O —(Apr. 24,1940; C. W. Wrig shtse n; (July 
Te ot, G. WH igkinson, M.C.: (Oct. 31. 
0 oT Aa 2h me in: Keene: (Feb 2) R. H. Pilcher; (Feb 
. Simaes _ . ranshl. to General Duties Branch :— 
: Simm P/O: (Mar. 7) J B. R. Bro« - P/Os ; on 
: mee: (Nov. i. 1940) H. 8. Wynne-Edwards; 
ax. 9.1940) H. V. C. Webb. 
g Fis Poe le are transfd. to Technical Branch :— 
ner 3 - tipr. 23. 1930) P. H. Dorté® F/Os. on 
neral Dut probo.: (Oct 2 » Rn C Smith; 





ybn.: (Jul 

Oct. 4. 1940) A. Scongall; 
F. K. Barton; (Nov. 15, 1940) 
Nov. 24, 1940) A. F. F. West 
F. Haile, A. S. Howgrave-Graham 













Mar (Dee. 2, 1949) EH . - 
; Bland; (Dec. 7, 1940) 
Mar, ! . : 8 Charles, F. C. Clarke, C. 8. Henson, 
on pret TAK. Walker; (Dec 16. 1940) H. E. Langk 
4 a Low (Jan. ok fas Jan. 1) G. E. R. Burroughs; 
firmed (Brown: | ?. Cae es Dee S CHANGING THEIR ELEMENT: Air Marshal R. A. Pattinson, A.O.C-in-C. Train- 








Symonia AR. Ts r, P. H. Taylor; (Feb. 10) ing Command inspecting Army men who have remustered for the Royal Air Force. 





cuassiFied /70C2" apverTiseMENTS 





WAR TIME 
ENGINEERING 
TRAINING 
A vocational training com- 
bining with it the essential 
practical experience in 
Aeronautical Engineering 
required for entrance to the 
FLEET AIR ARM 
(Maintenance 
R.A.F. (Ground Section) 
THE AIRCRAFT INDUSTRY 
(Production and Repairs of Service Aircraft) 


Students accepted from school-leaving age. 
Specially adapted short courses for men 
with some engineering experience. Full 
particulars from the Principai— 


COLLEGE OF AERONAUTICAL 


COLLEGE HOUSE, PRINCE'S WAY, 
WIMBLEDON PARK, LONDON, 8.W.19 


Section) 











The World’s wee 
and Greatest 


School Teaching 
by the Postal Method 





offers sound instruction in Aeronautical Engineering, 
Aeroplane Designing, Fitting and Rigging, and Aero- 
Engine Fitting and for the Ground Engineers’ Licences, 
Categories A, 8, C and D, and the Membership and 
Associate Membership Examinations of the Royal 
Aeronautical Society. Send for our spec'al booklet, 

* Aeronautical Engineering.” It is a mine of valuable 
information on how to win promotion and better pay. 
And it ‘s free. So are the willing services of our 

Advisory Department. Write to 


IN TERNATIONAL 
CORRESPONDENCE SCHOOLS, Dept. 182, 
International Buildings, Kingsway, London, W.C.? 





New 208-Page Handbook FREE 


The new edition of our handbook “ ENGINEERING 
OPPORTUNITIES” is now out of the Publisher's 
ban.ts and ready for free distribution. Almost a million 
copies of this beok are already in circulation, and all 
who are interested in the present and future possi- 
bilities offered in all branches of Aeronautics are 
a.tvised to send for a copy of this book immediately- 


Our courses are approved by the Royal 

Aeronautical Society, and every student 

is accepted under a ‘*‘ SATISFACTION 

OR REFUND OF FEE” agreement. 
B.1.E.T. Homestudy Courses in Aeronaut cal Engin- 
ering, Aeronautical mand Aero Engines are the 
most up-to-date available. We also specialise in 
coaching (on ‘‘ NO PASS—NO FEE” terms) for the 
A.F.R.Ae.8., A.M.1.Ae.8., Ground Engineer's Licence, 
Air Navigators’ Certificates, Pilot's “B"’ Licence (in- 
cluding Blind Flying) and other Aeronautical Examina- 
tions. 

Full particulars of all thee Courses and E: aminatio s 
will be found in our 208-page handbook. You sbould 
write for a free copy to-day. The handbook contains 
a yureat deal of valuable information, and should 
certainly be on your bookshelf for reference. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


306, Shak are House, 17-19, Stratford 
lace, London, W.1 





Rate 3d. per word, minimum 4/-. Each paragraph charged 
separately. Special rates: Situations Wanted only, 2d. per 
word, minimum 2/-. Advertisements for Auctions, Contracts, 
Patents, Legal and Official Notices, Public Ageemnecsasntn, 
Tenders, 3/- per line. Press day first post Friday. 
discounts.—Particulars on application. The Proprietors i) 
are not responsible for clerical or hg. errors, althougrs 
every care is taken to avoid mistakes, (2) retain the right to 
refuse or withdraw advertisements at their discretion. 
Remittances made payable to a/c of “ FLIGHT ™ Publishing 

.. Ltd. Notes cannot be traced if lost in ion Box 
Numbers.—If private advertisers desire a box number the 
sum |/- must be added to the advertisement charge, which 
must include the words “ Box 099, c/o ‘Flight *. " Address 
for all correspondence :—“ Flight ” he tay Co., Ltd., 
Dorset House, Stamford Street, London, S 


APRIL 24TH, 194% 











AIRCRAFT FOR SALE 
Spgs Buyers. Please Note!!! 


Ww: . SHACKLETON, Ltd., the 
modestly admits it is good! 
W; 8. SHACKLETON, Ltd., the biggest dealers 
» and exporters ot used aircraft in Europe. 
SHACKLETON, Ltd., during 1940 shipped 
pk. motors and spares to the value 
of nearly £150,000 to the British Empire and the 
Dutch East Indies. 
OST of these "Planes were Unemployed C.A.G., 
club or privately owned Moths and things; 
they are doing a job now! And how! 
TILL a Few Left—C.1.F. quotations gladly. 


W.- 8S. SHACKLETON, Ltd., 175, Piccadilly, Lon 
don, W.1. Regent 2448-9. 

NHE Firm Which Modestly Admits it is Very 

Good Indeed!!! [3732 
THS 


BI 
TEWTON.—To Violet Marion, wife of F. A. 
4 Newton, a son at Chilbolton, Egham, on April 
8th. [3808 
CONSULTANTS AND ENGINEERS 

N ALCOLM & FARQUHARSON, LTD., Aircraft 
Agents; associated with R. MALCOLM, Ltd., 
Aircraft Metal Workers. Enquiries invited.—601, 

Bath Road, Slough, Bucks. Tel.: Slough 23231. 

CONTRACTS WANTED 

Moulders in acetate, phenol, cresol and 
urgent work; also tool shop. 
[3802 


firm which 


pLASTIC 
urea have presses, 
—Box 7 <i o Flight. 
LS AND ACCOMMODATION 
HS MAJESTY: S FORCES Will Be Welcomed 
During Leave at the Tavistock Club, 37-40, 
Tavistock Square, W.C.1. Eus. 2775. Special terms. 
6/6 room, bath, breakfast. {0156 
] OYAL OAK HOTEL, Keswick-on-Derwentwater, 
heart of English Lake District, offers restful 
holiday to Air Force Personnel; first-class accom- 
modation at reasonable charges (3718 
MISCELLANEOUS 
| LITZED and buyers 
Mart, 


Burned, but unbeatable 
ears or motor cycles.—Coventry Motor 
Coventry [0202 
‘TAFF Time Checking and Job Costing Time 
WO Recorders (all makes) for quick cash sale; 
exceptional condition.—Box 3783, c/o Flight. [0040 
] ULLS New Dunlop, Michelin, Goodyear, etc., 
also remoulded tyres at great reduction.— 
Write, stating size, or call at Bulls Rubber Co., 
Lid.; 173, Shaftesbury Ave., W.C.2. ‘Phone: Tem. 
1747. ‘O173 
YTAFF Identity Passes that Embody the Photo 
) «graph of Employee, now being supplied to firms 
on Government and specialised’ contracts; forgery 
proof, mexpensive; any size staff; anywhere; dis- 
tance no object.—Write for particulars and speci- 
meas from Miles & Kaye, Ltd., Pass ——. 9, 
Southampton Place, London, W.C.1, or 17, St. 
Square Manchester, 2. Est. over 50 years. 
PACKING AND SHIPPING 
R: AND J. PARK, Ltd., 143-9, Fenchurch St., 
E.C.3. "Phone: Mansion House 3083. Official 
packers and shippers to the aircraft industry. (0012 
PATENTS 
72 Proprietor of British 
dated June 21, 1935 (Convention 
1934), relating to “ Improvements in apparatus for 
facilitating blind flying,’ is desirous of entering 
into arrangements by way of a licence or otherwise 
on reasonable terms for the purpose of exploiting 
the above patent and ensuring its practical working 
in Great Britain.—Inquiries to Singer, Ehlert, Stern 
& Carlberg, Chrysler Blig., New York City, N. _ 
U.S.A { 3815 
TUITION AND TRAINING 
| -A.F. Navigation and Mathematics for intend- 
ing air crew; course especially written by ex 
perienced navigator, coaching hy post, toe cover 
.A.F. requirements; low fees.—Box 5640, c/o 
Flight. [3805 


Patent No. 458812, 
Date July 5, 


ANTED 
at ANTED, Lynx Iv (Star), Lynx IVM or Lynx 
IVB Cylinders.—Please send full particulars 


of any cylinders available to Box 5636 ¢ o Flight. 





AERONAUTICAL 
TRAINING IN 
WARTIME 


is full of great possibilities to every 
Student. There is no better Aero. 
nautical Training than that furnished * 
by The T.1.G.B. which has enabled 
so many men to achieve success in 
the Aircraft Industry, in the R.A.P, 
and in the Examination of The Royal 
Aeronautical Society. 


Qualify now by home study with The T.L.68 
T.1L.G.B. STUDENTS HAVE GAINED 


19 FIRST PLACES 


in The Royal Aeronautical Society’s Examing- 
tion (A.F.R.Ae.S.) 

Write TO-DAY for “The Engineer’s Guide 

Success’ ’—Free—containing the world’s wider: 

choice of engineering and aeronautical Courses 

over 200— including Aeronautical E: 

Aircraft Design; Aeroplane eg q 

e Design, 

Operation and Main enance; Aeredyneatiall 

Aerial Transport; Aerial Navigation; M 

Aircraft Materials, etc., and which alone 

Regulations for Qualifications such as ates 

Ground Engineer, Air aynenter: f Y M.L. 

A.M.LE.E., C. & G., ete. The T.I 

training until successful. 


ALL INTENDING TO ENTER THE RAF? 


Ground Engineers, Wireless Operator?) 
Navigators, Observers, can study at home with?’ 
for these technical dutia® 


* Details on application. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


37, eel 1h Bar ataieh — -_ 











in quality 
serge, finished drili. 
Zip fastening front, 
legs and cuffs. In 
whife, navy or 
black 38 6 

(Purchase Tax included) 


You can order through 

the post with every 

confidence, as our 

stocks are safely stored 

in various localities to 

prevent dislocation of 
usiness. 


ILLUSTRATED Anu 


of Goggles, Helmets, and other cquipment FREE os mgmt 


D. LEWIS & 


124, GT. PORTLAND ST., LONDON, Wi 
No other London address 
Tel. : Museum 4314. Tele. : Aviakit, Wesde, 


=> “MAVITTA” 


DRAFTING MACHINES for ALL 
100%, BRITISH 
As used in the leading Drawing Offices. : 
SMALL INEXPENSIVE BLUE-PRINT MACHINE 


MAVITTA DRAFTING MACHINES 
Anchor Works, Park Road, Aston, Bir 





,? PLUNGER 
GA 2. STOPS 


Bar Repetition Pro- 

, ducts made specially 

to Air Ministry 
Requirements. 


to the specific require- 
ments of our customers. 


MCLAREPETITION Li 


* LANGLEY - B°HAM, 


Makers of all types 
of repetition 
products from the 
bar in all metals. 











